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As I write this preface, an unusually severe blizzard is bearing down on 
Connecticut Yale is shutting down. My wife is worrying about the chil- 
dren driving, even though they have all been adults for years. The bliz- 
zard is forecast to continue through most of the night and to set records. 
It hardly seems the moment for me to begin fremng again about global 
warming, hut I check die NASA Weh-sue, and there it is the bitterly 
cold January we just suffered through in the Northeast was actually 
the second warmest January on record globally, going back to t88o. 
And only a fortnight ago, two Harvard scientists pointed out in an op- 
ed article m the Hasten Globe that dramatically colder weather in the 
North Atlantic region is one possible consequence of global warming 
oecause the warming could disrupt the Gulf Stream There is a lesson 
here To get it tight we should trust science more than our senses, but the 
science is complicated, often confusing, and sometimes counterintuitive 
It is easy to long for the clanty of the early days of the modem envi- 
ronmental movement when the problems could be seen and smelled 
and the villains were obvious. Those insults led me and others, fresh 
out of law school in 1969, to help found the Natural Resources Defense 


Council In dozens of lawsuits we attacked ait and v. ater pollution 
clear-ratting stnp-mming strem channelization mdbretde- rectors 
and generally partook m a great moment in \meriLan history when 
extraordinary progress was made m cleaning up and protect p g the en 
vironment here at home The 1970s were a wondeHol decade ior our 
American environment, beginning with the enactment ot the National 
Environmental Pokey Act under President Riclrnd M Js ixon xnd cul 
mmating m President Jimirn Carter s protection of Alaskan lands It 
was a bipartisan effort, with Democrats like Senator Ed Muskie joining 
with Republicans like Senator Howard Baker to compile an unmatched 
record of tough environmental legislation As a result, air and water 
pollution have been much reduced in the United States, we did get the 
lead out (of gasoline), and we have built a remarkable system ot parks, 
wilderness, and other protected areas. Many lakes and nvers have been 
revived, and forest cover in the United States has increased, not de- 
creased These successes underscored that America can protect its envi- 
ronment without wrecking its economy 

In the early 1970s the CBS Evening News with Walter Cronkite ran 
a series of environmental stones entitled Can the World Be Saved 11 " 
The globe behind this title was firmly grasped by a hand that seemed 
to come from nowhere I was never sure whether this hand was crushing 
our small planet or saving it, hut I was sure at least that Cronkite was 
out to save it. He dramatically presented the much ampler environmental 
problems of that period to a huge audience and helped build the power- 
ful environmental consciousness of the day 

Today, the question “Can the world be saved* 1 ” is more senous and 
legitimate than it was then As we begin die new century, human activi- 
ties are disrupting the great ecological systems and natural cycles that 
make our planet habitable, bountiful, and wondrous. Only our height- 
ened care can save the world as we know it So, the world is indeed in 
our hands, for good or for ill 

After working through the 1970s exclusively on domestic envi- 
ronmental issues, my realization that even larger challenges were mass 
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ng on the gioba front came as a rude awake rung 1 was serving then 
as chair of President Carter s Ccuno on Environments Quality and 
our efforts at CEQ to prepare the Ghba. 1 2000 Report to he President 
brought home to me and other-, that there was a new agenda of global 
environmental challenges mo e tnreatemng and difficult than the pre 
dominantly domestic concerns that motivated us m founding i\RDC 
Climate change devastation of ocean fisheries deforestation in the 
tropics, loss of species, land deterioration, and other unwanted processes 
were occurring on a frightening scale and pace 1 remember thinking 
that we were budding a fool s paradise here in America by concentrating 
on local environmental concerns while ignoring these global scale ones 

Banished by the 1980 elections, the Carter administration never had 
a chance to tackle these problems I was fortunate, however, to find 
support m 1982 from the MacArthur Foundation to launch a new organi- 
zation dedicated to these issues, the World Resources Institute Through- 
out my decade there and since WRI has sought to bring global-scale 
environmental challenges to broad public attention and help find sob 
tions to diem At WRI we were in the thick of the international process 
that gave nse to the plethora of environmental treaties of the 1980s and 
1990s that I discuss m this book 

Superficially, this outpouring of international legislation was similar 
to the burst of domestic environmental legislation of the 1970s But, 
unfortunately, the similarity stopped there Whereas our national legis- 
lation was successful tn curbing many environmental abuses domesti- 
cally, efforts to protect the global environment have largely failed in the 
sense that the trends in environmental deterioration have not improved 
and that more of the same will not get us where we want to be m time 
to head off an era of unprecedented environmental decline Big trouble 
is coming down the pike — and coming fast indeed Thus, the sailor's 
warning m the tide 

I hope tbs short book will be a wake-up call to those of us, including 
many in the environmental community who may believe that all the 
international negotiations, treaties, and other agreements of the past 
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two decades have prepared us to deal with global environmental threats 
They haven i The current system of international efforts to help the 
environment simply ism t working. The design makes sure u won t 
work, and the statistics keep getting worse We need a new design, and 
to make that happen, civil society must take the helm 

I set out to wnte a book that would help people understand what s 
going on m the world of the global environment by telling the story 
of how things got the way they are and how we can change them I 
have sought, first, to present an accurate account of the seriousness of 
today s global environmental challenges and point out without exaggera- 
tion the implications of lerang current trends continue second, to pro- 
vide a frank analysis of the failure to date of environmental governance 
at the international level, including the largely negative role of the 
United States and third, to offer a strategy for moving beyond today s 
stalemate, one that is comprehensive and feasible 

To cover these topics, I have drawn on several branches of science 
and delved into law economics, politics, social relationships, international 
affairs and more I certainly cannot claim to be truly expert across this 
wide field, but my years at the World Resources Institute and more re- 
cently at the United Nations Development Programme and die Yale 
School of Forestry and Environmental Studies have exposed me to a 
lot of the world I have drawn on my experience but I have also turned 
without hesitation to the writings and suggestions of many experts 
whose judgment I respect 

As the book took shape I came more and more to focus on the 
United States Those of us who live in the United States are fortunate 
indeed to he here But the sad fact is that U S priorities have strayed 
badly off the path There has been one major success m protecting the 
global environment — the effort to protect and restore the earth s ozone 
shield in the stratosphere The United States led that effort beautifully 
But since then the United States has dragged its feet on just about every 
international environmental treaty that has been suggested The fail- 
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ure of the United States to give positive leadership on these subse- 
quent efforts has contributed materially to their lack of impact to date 
Throughout, I have tned to follow the advice of the eminent psychol- 
ogist Robert Jay Lifton “If one does not look mto the abyss, one is be- 
ing wishful by simply not confronting the truth On the other hand, 

it is imperative that one not get stuck m the abyss ” I do not think of 
this book (or myself) as either pessimistic or optimistic, rather, I have 
tned to be both realistic and hopeful It is not alv ays a happy marriage 
Some may look at die difficulty of reversing current trends and despair, 
they are stuck m the abyss. Others may blithely assume that dungs will 
work out (“they always do”), they are being wishful The right answer, 
I believe lies at neither extreme However bad die situation looks, 
remember there are solutions. The chapters that follow are full of them 
I have worked hard to get the facts tight Often the data, for example 
on deforestation and desertification rates, are not as good as they should 
be, and in many of the areas covered, large scientific uncertainties re- 
main. There is a lot that scientists do not know about how the world 
works. The problem is that we are not using what they do know I be- 
lieve that the statements in this volume are based on the best science 
and best evidence we have Indeed, in a book containing as much bad 
news as this, one must hope that some of it turns out to be wrong 
My fondest hope is that this will be a book widely read by young 
people Those of us who began our careers in die environmental issues 
of the late 1960s and early 1970s are approaching retirement. ! eagerly 
accepted Yale s offer to be dean of its environment school to make con- 
tact with the new generation and to contribute back what I have learned, 
so that they might benefit from what we got right and not repeat our 
numerous mistakes. The struggle to put economy and society on an 
environmentally sustainable path was joined more than three decades 
ago, and since then there have been periods of advance and periods of 
retreat Even the periods of progress have fallen short of achieving a 
decisive overall victory an irrevocable commitment to transition to 



sustainability So the '4ni£g] goes on !t % iH soon become a new gener 
ation s struggle VC e must help them gtt prepared foi a difficult as- 
signment I see this lxK>k as part at that * ffort 

It has been said that people act out ot km or fear - to realize a post 
me vision or to avoid disaster This volume focuses on the looming 
disaster and how to avoid it And the positive vision* You do not need 
me to provtde tt You hast seen it at Yellowstone \ osemite and the 
Smokies, when fishing for trout or spotting a bird or hiking the wood 
lands m the salt marsh the black water swamp the grassland praine, 
the urban park You have seen it in the tmp ai r and clear water, the 
children playing in the stream, the sunset at the beach the monarch 
butterflies on their wav to Mexico tlie birds newly arrived at the feeder, 
even the deer eating your sedum It is part of you, and me, and we are 
part of it And it will be there for our children and their children and 
so on forever if we have die wisdom to protect it 

Although this is not a long book, the list of colleagues who provided 
helpful advice and information is long and I am deeplv indebted to 
them. I wish profusely to thank and acknowledge the generous assistance 
of Tom Lovejoy Tom Wilbanks, David Hunter Jane Lubchenco Raj 
Pachaun, Norman Myers, Manan Chertow, Hdary French, Simon 
Levin, Larry Susskmd, Michael Teuetbaum, Carol Rosen, David Rejeski 
Dan Esty, Kelly Levin, Ben Cashore, Fred Strcbeigh, Michael Oppen 
hetmer, Jon Beckmann, Michael Dove George Woodweli Steve Kellert 
Peter Raven, Barbara Bamberger Nicole Ardom, Brenden McLneane) 
Alexandra Ponette, Seth Cook, Al Sample, Lester Brown, Monica Araya 
Mam Ivanova, Tad Homer-Dixon, John Williamson. Cameron Speth, 
Richard Sandbrook, Simon Upton, Mats Segpestam, Laura Jones Doo- 
ley, Paul Tebo, Bill Ascher, Dean Abrahamson, Peter Haas, Phil Shabe 
coff, Gordon Smith, Michael Northrop, Jesse Ausubel, Bjorn Stigson, 
Bob Repetto, Paul Rasbn, Paul Ehrhch, Jonathan Lash, Colleen Carey, 
Vic Edgerton, Nigel Cross, Klaus Toepfer Paul Harrison Bill McKibben, 
Konrad von Moltke, Steve Chamovitz, Sylvia Karlsson Jeff McNeely 


Herb Bormann Ernst F .on Weuw.ker Heather Creech \Xait Reid 
Kilaparti Ramakrishni Ellen Brennan C ulvm John Ua go. Brad Gen 
try Oran Young Fave Dtschm Skee Houghton, C ar 1 b ifma Steven 
Rockefeller Jean Thomson Black, Douglas Kvsar Jot Spieler Akn 
Brewster, Mark Ritchie Strobe Talbott, Tim Wirth David Ftunnalls 
John Ashton Kathy Courner Tom Pams Shnm Amsfeld and the 
anonymous readers assembled b) the 'i ak University Press* I am more 
obviously indebted to all those whose works are cited m the notes 
These books and articles contain a treasure trove of competing mfor 
mation In the end, of course despite all this help anv flaws and fail 
mgs that remain in the manuscript are the responsibility of the auihor 
alone Last, I thank and praise Angela Kubne for her expert assistance 
m research and manuscript preparation 

Guilford, Connecticut 
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Prologue 1980 


What aid the prrsidtnt kn m and whan did h knc* it Se-mor Howard 
Baker Watergate hcaiings 9”} 

Red Sky at Morning tells 4 stor\ md we art us autho s The plot is 
driven by human propagitioi ird po\em and e\tn more by a vast 
and growing world economy There is a beleaguered heroine Mother 
Earth The storv sending has not vet bet n written There art two pos- 
sible outcomes ont tragic and tine rot \ global crisis has unfolded 
quickly and as tn classic Greek tragedy wt have been told what the 
future may hold bur so far we seun unable to step from the path to 
disaster that has been mapped out for us The last act is about to begin 
A quarter century ago, scientists and othei s sounded the alai m re- 
garding a set oi linked threats to the global environment Governments 
were put on notice and indeed they acknowledged the issues and the 
need to address them An “agenda of large-scale threats was widely 
agreed upon and measures were pu in place to address them Yet the 
rates of environmental deterioration that stirred the international com 
munity continue essentially unabated today The disturbing trends 
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ocisi^t ami t‘ie problems haw bwnmt owptr ind mi!\ uigent The 
->Kps shat gnverrimtm*- 1 nik cvtr tht p svt *wo dtoadks represent the 
irst attempt at global environ ’itni tl v,o« rnanre It is -n experiment 
di it has large 1> tailed 

h would be contorting to tH nh that al' the uutrn uional negotia 
oons smnmit and conitrenec igrei. rum-* conventions and protocols 
have at leas*, not us to the pom w here w< art now prepared to act de 
cisiveK ~-v imforung hut wrong I ht problems have gone irom bad 
to worse we are not yet prepared to dtas with rhun and many coun 
tries around the world hek the leade slap to get prepared 

Ms exposure to giobai-sealc er v i ronme ntal concert”? began in mid 
hjt- when President Jimmy Carter asked the Council on Environmental 
Quality and the Department of Stw.tr to prepare a report on ‘‘probable 
changes m the world s population natural resources and environment 
th-ough the end of the century i was one oi the hree members of 
CEQ at that time and would later become its chair It was a daunting 
assignment that took us several years to complete ' 

While our interagency team was working awav I was approached 
by Gordon MacDonald a top environmental scientist and Rate Pbmer 
ance, then president of Friends of the Earth They were seeking my 
help m calling wide attention to an tmeigmg problem that I was just 
beginning to understand— global climate disruption I promised to 
take the matter to the president if thev would prepare a reliable, scien 
tifically credible memorandum on the problem It w as not long before 
the report was on my desk, signed by four distinguished American sci 
ends© — David Keeling, Roger Reveiie and George Goodwill, m ad 
dmon to MacDonald 3 1$ contents were ahrming Tht report predicted 
“a warming that will probably be conspicuous within tht next twenty 
years,” and it called for early action “ Enlightened policies in the man 
agement of fossil fuels and forests can delay or avoid these changes, 
but the tune for implementing the policies is fast passing The year 
was 1979 1 

I soon presented the report to President Carter and others m Jus ad- 
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m mstrarion 1 he new Uepartmem of fc.nerg\ rLacttd negat \e It 
was promoting a massive program ol sv nt un i e s to be made from 
coal tar sands and 01 sha e and these svn hetic fue s w u J d pr xiuce 
more climate altering gases thin most otl er energy technologies DOE 
promptly produced a counterinemorandum 

The administration responded b's asking the National Academy of 
Sciences to assess the scientific basis for concern about nan made eh 
mate change Massachusetts Institute of Technology scientist Jule Char 
ney led the NAS review and the “C harney Report was published in 
late 1979 Its findings supported those m the report I had received at 
CEQ The chair of the NAS s Climate Research Board summarized 
them The conclusions of this brief but intense investigation may be 
comforting to scientists but disturbing to policymakers. If carbon diox- 
ide continues to increase the study group finds no reason to doubt that 
climate changes will result and no reasor to believe that these changes 
will be negligible The conclusions of prior studies have been generally 
reaffirmed However the study group points out that the ocean the 
great and ponderous flywheel of die global climate system may be ex 
pected to slow the course of observable climatic change A wait and- 
see policy may mean waiting until it is too late 1 

Emboldened we at CEQ focused our most intense scrutiny on the 
issue of global climate disruption In my foreword to our report, pre 
pared m 1980, we sought to explain the climate disruption issue and its 
seriousness to a large audience 

In recent decades the concentration of carbon dioxide (CO*) in 
the atmosphere has been increasing in a manner that corresponds closely 
with the increasing global use of fossil fuels The burning of fossil fuels 
— oil natural gas, and coal — releases carbon dioxide, about one half 
of which appears to be retained in the atmosphere The permanent 
clearing of forests and the decay of soil humus may also be net sources 
of carbon dioxide. 

Atmospheric carbon dioxide plays a critical role m warming the 
earth, it absorbs heat radiation from the earth s surface, trapping it and 
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preventing t from dissipating into space concentration of car 

bon dioxide tn toe atmosphen increases, more nf tne earth < radiated 
heat is trapped Manv h itnnsts now believe that it global lossil fuel 
use grows rapid! v in die dec. vies «th< ad the iccompaimrig carbon diox 
ide increases will lead to profound and long term alteration of the 
earth s climate I hese climatic changes, in turn, could ha e far reaching 
adverse consequences, affecting our abth y to feed a hungry and in- 
creasingly crowded world the habitabili v of coastal areas and cities, 
and the preservation of natural areas as we know them today 

“The carbon dioxide issue may present the ultimate m ironmentaj 
dilemma Collective judgments oi histone and possibly unique mi 
portance must be made- — by decision or default — largely on the basis 
of scientific models that have severe limitations and that few can under 
stand To some the competing factors w ill be seen as whether ro pro- 
vide the energy needed for economic and military security or whether 
to protect humanity f-om a distant and uncertain threat Jut currently 
affects no one Further, addressing that threat will require a global 
effort m a world where international cooperation on tne scale that may 
be required is seldom achieved 

“Yet, with atmospheric caroon dioxide already increasing and the 
pressures here and abroad to expand fossil fuel use the world economy 
is well on its way to performing a great planetary experiment Before 
the first results are known, our children and future generations may 
well have been irrevocably committed to an altered world — one that 
could be better tn some respects but that also involves unprecedented 
risks 

“Clearly, a deeper appreciation of the risks of a carbon dioxide buildup 
should spread to leaders of government and business and to the gen 
eral public The carbon dioxide problem should be taken seriously in 
new ways it should become a factor in making energy policy and not 
simply be the subject of scientific investigation Every effort should be 
made to ensure that nations are not compelled to choose between the 
risks of energy shortages and the nsEs of carbon dioxide This goal 
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requires making a priority commitment here and abroad to energy efb 
aency and to renewab e energv resources t aivo requ res avoiding a 
commitment to fossil fuels that would preclude holding carbon dioxide 
to tolerable levels Steps should also be taken to slow the disturbing 
global deforestation now under way particularly n the tropics and to 
encourage the regrowth of to rests 

One imperative we share is to protect the integrity of our fragile 
craft and the security of its passengers for the duration of our voyage 
With our limited knowledge of its workings we should not experiment 
with its great systems m a way that imposes unknown and potentially 
large risks on future generations In particular we cannot presume that 
in order to decide whether to proceed with the carbon dioxide experi- 
ment, we can accurately assess the long-term costs and benefits of un- 
precedented changes in global climate 

Whatever the consequences of the carbon dioxide experiment for 
humanity over the long term, our duty to exercise a conserving and 
protecting restraint extends as well to the community of life — animal 
and plant — that evolved here with us There are limits beyond which 
we should not go in disrupting or changing this community of life, 
which, after all, we did not create Although our dominion over the 
earth may be nearly absolute, our right to exercise it is not ” 4 

These observations are more than twenty years old. For more than 
two decades even nongemuses like myself have known not only the 
gravity of the climate challenge bur also more or less what to do about 
it And, of course, little has been done We are soil struggling to achieve 
international agreement on the first treaty with any teeth in it — the 
Kyoto Protocol — and it is only a beginning 

What can one conclude from this ? Most obviously current and past 
leaders have done a poor job on the climate change issue We need to 
understand why Once that is appreciated, we can figure out how to 
make the future different. If I were a young person being handed this 
problem by indulgent predecessors, I would be angry For twenty years 
thoughtful people and intelligent leaders should have known that we 
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needed to get btm Preuouv time has been wasted \nd no-* a new 
generation has been given a climate problem that i-> deeper and more 
difficult Climate is already changing - mru of the ten Hottest years 
since record keeping began have ocetrred since 1900- and the time 
to begin responsive action nas long passed 

The detenders of business- as usual on climate change began twenty 
years ago by telling us that concern about global warming was not set 
entificallv justified A decade larer thev said yes, concern is justified, 
but we have ample time to solve the problem Now they are saying it 
is too late to prevent major climate change, and our best strategy is to 
adapt to it. Remarkably the Bush administration moved through this 
string of evasions in half a presidential term Bv contrast, the Clinton 
administration, which preceded it acknowledged the problem from 
the outset but let eight years pass by doing little about it although m 
fairness much of the blame must rest with Congress 

But global-scale environmental challenges truly moved into American 
politics when the broader report that President Carter had requested 
was released in 1980 as The Global *.000 Report to the President We pre 
sented the trends that might unfold between 1980 and 2000 m population 
and environment if societies continued their business-as-usual approach. 
Already referred to by some cntics as “Bad News Jimmy, ’ President 
Carter showed courage in supporting this big dollop of gloom and 
doom in an election year 

From today s perspective, we can look back and see what actually 
happened Unfortunately many of our projections proved correct, at 
least approximately Global 2000 projected that population would grow 
from 4 5 billion to 6 3 billion by 2000 The actual number was 6 1 bil 
lion so we were more or less on target The report projected that de 
forestation m the tropics would occur at rates m excess of an acre a sec 
ond, and for twenty years, an acre a second is what has happened It 
projected that 15 to 20 percent of all species could be extinct by 2000, 
mostly due to tropical deforestation 5 Biologists Stuart Pimm and Peter 
Raven have edco e y that there are about seven million 



species of plants and ammais Two-thirds ot these species are in the 
tropics largely in the forests They have estimated that about half the 
tropical forests have been lost and, with them that about 15 percent of 
tropical forest species have already been doomed 6 So there is evidence 
that our species loss estimate was perhaps high but not far off die mark 

Global 2000 projected that about six million hectares a year of dry 
lands an area about the size of Maine would be rendered nearly barren 
by the various processes we describe as desertification And that con 
tinues to be a decent estimate today 

We predicted “Rising CO2 concentrations are of concern because 
of their potential for causing a warming of the earth If the pro 
jected rates of increase in fossil fuel combustion were to continue, 
the doubling of the CO2 content of the atmosphere could be expected 
after the middle of the next century The result could be significant 
alterations of precipitation patterns around the world, and a 2 degree 
to 3 degree Celsius rise in temperatures in the middle latitudes of the 
earth * Twenty-three years later, this description still falls neady within 
the range of current estimates 9 

I present these numbers not to pat our Global 2000 team on the back 
Some projections, like those on the prices of food and minerals Global 
2000 gpt wrong, and the report had many shortcomings But on most 
of the big issues of population and environment, the report pointed to 
the trends and the consequences Other reports — from the United Na 
tions Environment Programme, the Worldwatch Institute, the National 
Academy of Sciences, and elsewhere — were saying much the same 
around this time 10 In short the basics about emerging global scale 
environmental concerns were known a quarter-century ago Political 
leaders then and since have been on notice that there was a new envi- 
ronmental agenda — more global, more threatening, and more difficult 
than the predominantly domestic agenda that spurred the environmental 
awakening of the late 19603 and the first Earth Day in 1970 

Global 2000 also called attention to the important “amifications of 
environmental decline for human security and social stability noting 
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s'jwit ei virnrtmen al i ire « an intxmi ihiv linked to ^omc ot >h*> most 
pt,r»ies ng and pt'vvtMU p t lien’s m du w wld ~-|iovem injustice 
and vocud couth t ” “Vi^srou 1 ' deit* nmed it w mils me. are needed 
t} worsening povt ny and human vaffei ng & m ircmmt nisi degradation, 
and rttrnammal unviors a id viinllu t*> art 1 1 be prevented ” it con 
eluded H The ty8a Report ji the B^and' C omr ussion < n In»e national 
Develop# cm Issues w^s prescient m it plea lor din. noon to these link 
ages “War is often hough H m terms oi tmhtarv confyct or even 
annihilation But there is. i growing aft a eness that an equal danger 
might be chaos— as a v esah of mass hunger economic disaster, envt 
ronmemai catastioplies and terrorism s>o we should no think only of 
reducing the traditional threats to peace but a!» i o f the need tor change 
from chaos to order” 12 

President Carter first addressed global scale environmental issues 
in February 1980 during the Second Environmental Decade Celebration 
in the East Room ol the Whne House, noting that thev were “Song 
term threats which just a few years ago were not even considered," He 
concluded on an optimistic note — “the last decade has demonstrated 
that we can buck the trends”— and shortly thereafter he requested that 
I, along with Secretary of State Ed Muskte, prepare a plan oi action to 
do jus: that u In January 1981 we issued our report, Global Mature Time 
to Act a 198-page agenda of what the federal government could do to 
address the challenges identified in Global 2000 . 14 By this time, of course, 
President Carter had lest the election, and our report became merely 
more fuel for the antienvironmental pyre of the early Reagan years 
Looking back over the past two decades, at cannot be said that my 
generation did nothing m response to Global 2000 and similar alerts 
Progress has been made on some fronts There are outstanding success 
stones, but rarely are they on a scale commensurate with the problems. 
For die most part, we have analyzed, debated, discussed, and negotiated 
these issues endlessly My generation is a generation, 1 fear, of great 
talkers, overly fond of conferences. On action, however, we have fallen 
far short. As a result, with the notable exception of mt cmal efforts 


to protect the s rarosphenc o one aver ti e threatening globa trends 
high! ghted a quarter ccniurv age oi tin re to this day 

W th more than two decades t d atonness behind us t is now an 
understatement to say that we art running out of tune rot such crucial 
issues as deforestation climate change ard loss of b odiversitv we 
have already run out of time appropriate responses art long overdue 
How could this have happened ? And where do we go from here i> 
These are the questions I address m the chapte s that follow Major 
changes are m order changes that must be driven by a profound sense 
of urgency Although time is short we can build rapidly on hopeful 
developments that are beginning to appear These positive signs of 
change are reported here along with the bad news President Carter 
was tight when he said, “We can buck the trends, but we had better 
get on with it 

No president since Carter has given priority to global-scale envi- 
ronmental challenges The failure has been truly bipartisan These is- 
ues more than most require true political leadership, which we have 
not yet had But they also require changes that are far more sweeping 
and difficult than voting in a new slate of political leaders, as useful as 
that may sometimes be 



Part One Environmental Challenges 
Go Global 


The destruction of the environment as a by-product of human enter- 
pnse is not new but for most our history it remained a localized and 
limited problem The many forms of damage to the earth and its crea- 
tures increased in severity and scope during the Industrial Revolution 
Yet it was not until just after World War II that the fast forward but- 
ton was pushed down and held 

Before we can understand why we have failed to act in our own and 
nature s interest, and what we can do to change, we need to examine 
what we are doing to the natural world The degradation of our envi- 
ronment is multifarious and complex If this phenomenon were per- 
sonified we might look to Greek mythology and find the snake-haired 
Medusa And now as then, will the result of the confrontation turn us 
to stone ? 

“Abandon a 1 hope you who enter n Dante placed this notice at the 



entrance to Hell Some of tht statistics in t! t ‘ojlov*, mg ch tpters are 
indeed hellish hut ab indorsing hope is precise H % hat we must not do 
To despair when confronted v. itli tht challenges \vc have created w ould 
only assure a human and natural taiamirs we soil have the power to 
avoid There are solutions bu we will not setk then or appreciate 
their urgency unless wt first understand he problems 



! A World of Wounds 


I meant no harm I most truly did not 

But I had to grow bigger So bigger I got Dr Seuss 

cnst» i Med That change in a disease that indicates whether the 
result j to be recovery or death 2 The decisive moment turning 
point ? A crucial time 

We live m the rwenty-first century but we live with the twentieth cen 
tury The expansion of the human enterpnse ir the twentieth century, 
and especially after World War II, was phenomenal It was in this cen- 
tury that human society truly left the m< onngs of its past and launched 
itself upon the planet in an unprecedented way 

Most familiar is the population explosion It took ail of human history 
for global population to expand by 1900 to a billion and a half people 
But over the past century that many more people were added, on aver 
age, every thirty-three years In die past twenty-five years, global popu 
Jation increased by 50 percent from four to six billion, with virtually all 
of this growth occurring in the developing world 1 
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Population may have increased tourtold m the past century but 
world economic output mere ised twenty fold 1 rom the dawn of history 
to 1950 the world economy grew to six tnlhon dollars It now grows 
by this amount ev< ry five to ten years Since ux>o the size of the world 
economy has doubled and then doubled again Energy use moved in 
dose step with economic expansion, rising at least sixteenfold tn the 
twentieth century One calculation suggests that more energv was con 
sumed m those hundred years than in ail of previous hisrory J 

The twentieth century was thus a remarkable perod of prodigious 
expansion m human populations and their production and consumption 
Four consequences of these developments are important to note First, 
while twentieth-century growth has brought enormous benefits m 
terms of health, education, and overall standards of in mg these gains 
have been purchased at a huge cost to the environment The enormous 
environmental deterioration is partly due to the greater scale of estab- 
lished insults traditional pollunon like soot sulfur oxides, and sewage 
grew from modest quantities to huge ones What were once strictly 
local impacts not only intensified locally but became regional and even 
global m scope 

Many previously unknown environmental risks also surfaced m the 
twentieth century After World War II the chemical and nuclear in- 
dustries emerged, giving me to a vast armada of new chemicals and 
radioactive substances, many highly biocidal tn even the most minute 
quantities and some with the potential to accumulate in biological sys- 
tems or m the atmosphere Between 1950 and 1985 the U S chemical 
industry expanded its output tenfold By 1985 the number of hazardous 
waste sites in the United States requiring clean up was estimated to be 
between two thousand and ten thousand The use of pesticides also 
skyrocketed during this period 4 Today about six hundred pesticides 
are registered for use around the world and five to six billion pounds 
of pesticides are released into the global environment each year 5 

Turning from pollunon to the world s natural resource base we find 
severs losses. From a third to a half of the world s forests are now gone, 


ENVIRONMENTAL CHALLENGES GO GLOBAL 



as are about halt the mangroves and other wet ands * Agricultural pr >- 
ductivity of a fourth of a I usable and lias been sign hcant > degraded 
due to overuse and mismanagement In 1960, % percent of marine 
fisheries were either fished to capacity or overfished today 75 percent 
of marine fisheries are in this c< nditton * A crisis m the loss of bio 
diversity is fast upon us. A fourth of bird speaes are extinct and another 
12 percent are listed as threatened Also threatened are *4 percent of 
mammals 25 percent of reptiles, and 50 percent of fish species 9 The 
rate of species extinction today is estimated to be a hundred to a <hou 
sand times the normal rate at which species disappear 10 

Environmentalist Aldo Leopold wrote that “one of the penalties of 
an ecological education is that one lives alone in a world of wounds 11 
As is clear there is a lot of bad news m the world of environmental 
affairs Since Leopold w rote those words alas, scientists have begun 
to study damage that he could not Our world now suffers wounds be 
yond imagining at his death in 1948 

That said, in recent decades industrial countries nave invested heav- 
ily in reducing a variety of well known pollutants and m banning a 
number of severely nsky substances such as leaded gasoline DDT 
and PCBs. Similarly, advances in agricultural productivity have reduced 
pressures to expand crop and grazing land into additional natural areas. 

Second, the rwentieth-centu ry expansion is significant because it has 
pushed the human enterprise and us effects to planetary scale This is 
the globalization of environmental impacts as well as economic activity 
Human influences m the environment are everyw here, affecting all 
natural systems and cycles. Environmental writer Bill McKibben wrote 
in 1989 about what he called the end of nature,” by which he meant 
the end of the millennia in which humanity could view nature as a force 
independent of human beings 12 Previously it was possible to think of 
nature as a place free of human control, an external and complex system 
sustaining life on earth, but the twentieth century brought us across a 
threshold to a new reality 

There are many measures of this new reality Human activities have 
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significantly depleted the earth s stratospher e ozone layer thereby m 
creasing the ultraviolet radiation that reaches the earth & surface and 
damaging both human health and ecosystems Our use of fossil fuels 
— coal, oil, and natural gas — together with deforestation have increased 
the concentration of atmospheric carbon dioxide, a heat-trapping green 
house” gas by about 32 percent and thus begun the process of man 
made climate change 11 Spnng is arriving earlier and species ranges 
are shifting toward the poles. M Industrial processes such as the manufac 
ture of fertilizers and other human activities now double the amount of 
nitrogen transferred from the atmosphere into biologically active forms, ! * 
with consequences that include Jie creation of at least fifty dead zones 
in the oceans, one the size of New Jersey m the Gulf of Mexico w Each 
year human societies are appropriating, wasting, or destroying about 
40 percent of nature s net photos) nthetic product 17 This output is the 
basic food supply for all organisms, so we are not leaving much for 
other species Appropriation of freshwater supplies is similarly exten 
sive, with widespread devastation of freshwater habitats 18 More than 
40 percent of the world s people hve in river basins that suffer water 
stress 19 By the mid-1990s eight) countries with 40 percent of the 
world s population were experiencing serious water shortages 2,1 
In terms of humans commandeering natural systems, our impact on 
the global climate machine is the most risky In part because of fossil 
fuel use in the twentieth century, carbon dioxide m the atmosphere is 
now at its highest level in 420,000 years While the public m the United 
States and especially abroad is increasingly aware of this issue, few 
Americans appreciate how close at hand is the widespread loss of the 
American landscape. The best current estimate is that, unless there is 
a major world correction, climate change projected for late this century 
will make it impossible for about half the American land to sustain the 
types of plants and animals now on that land 21 A huge portion of Amer 
ica s protected areas — everything from wooded lands held by com 
mumty conservancies to our national parks, forests, and wilderness — 
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s threatened in one projection the m ch loved map e beech birch 
forests of New England simp v disappear off the U S map In another 
the Southeast becomes a huge grassland savanna unab e to support 
forests because it is too hot and dry 

Ecologist Jane Lubchenco, in her i >98 address as president of the 
American Association for the Advancement of Science made the fol- 
lowing observation “The conclusions are inescapable during the 
last few decades, humans have emerged as a new force of nature \&e 
are modifying physical chemical and biological systems in new ways 
at faster rates and over larger spatial scales than ever recorded on 
Earth Humans have unwittingly embarked upon a grand experiment 
with our planet The outcome of this experiment is unknown but has 
profound implications for all of life on Earth ZA 

A similar point was made m an eloquent plea released a decade ago 
by fifteen hundred of the world s top scientists including a majority 
of Nobel scientists “The earth is finite Its ability to absorb w astes and 
destructive effluents is finite Its ability to provide food and energy is 
finite Its ability to provide for growing numbers of people is finite 
Ami we are fast approaching many of the earth s limits. Current eco- 
nomic practices which damage the environment, m both developed 
and underdeveloped nations, cannot be continued without the nsk that 
vital global systems will be damaged beyond repair 

“We must recognize the earth s limited capacity to provide for us 
We must recognize its fragility We must no longer allow it to be ravaged 
This ethic must motivate a great movement convincing reluctant lead- 
ers and reluctant governments and reluctant peoples themselves to 
effect the needed changes 25 

Thud, the world economy s forward momentum is large Economic 
growth wall continue to expand dramatically m this century With popu- 
lation poised to grow by 25 percent over the next twenty years, with 
people everywhere striving to better themselves, and with governments 
willing to go to extraordinary measures to sustain high levels of economic 
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expansion, there is no reason to th nk that the w >r d economy will not 
double and perhaps double again wnhin the lifetimes of today s young 
people 

The next doubling of world economic activity will stirtK differ m 
some respects from the growth of the past But there art good reasons 
to believe that that doubling could from an environmental perspective, 
look a lot like the last The pressures to persist w th environmentally 
problematic technologies and pract ces are enormous The U S Energy 
Information Agency projects that global emissions of carbon dioxide, 
the pnncipal climate altering gas will increase by Go percent between 
2001 and 2025 26 The Paris-based Organization for Economic Coopera 
non and Development estimates that its members carbon dioxide emis 
sions will go up by roughly a third between 1995 and 20..0 if there is 
not major policy intervention 21 while OECD motor vehicle use could 
nse by almost 40 percent 28 During this same period emissions of car 
bon dioxide outside the OECD are projected to go up 100 percent 
Growing food demand is expected to increase the area under cultiva 
non m Africa and Latin America extending agriculture further mto 
once-forested areas and onto fragile lands in semiarid zones For this 
reason and others countries outside the OECD are projected to lose 
another ij percent of their forests by 2020 29 

One area where growing populations and growing demands will 
come together to challenge us enormously is water — the supply of 
clean, fresh water The United Nations 2003 World Water Development 
Report concludes that twenty-five years of international conferences 
have yielded few solutions A fifth of the world s people lack clean 
drmkmg water, 40 percent lack sanitary services Between 1970 and 
1990 water supplies per person decreased by a third globally and are 
likely to drop by a further third over the next twenty years absent a 
concerted international response 50 Peter Aldhous, the chief news edi 
tor at Nature, puts the situation with water m perspective The water 
crisis is real If action isn t taken, millions of people will be condemned 
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to a premature dea ti [ D , pula ingrowth poUuuoi and d mare 
change art. conspiring to exacerbate the situation Over the next two 
decades the avenge supply of water per person w 11 drop by a third 
Heightened hunger md disease will follow Humanity s demands for 
water also threaten natural ecosystems and may bring nations into 
conflicts that — although they may not ! t,ad to war — will test diplomats 
skills to the limit 11 The L N report notes that to meet mternationalh 
agreed water supply and samtatior targets -J4Z 000 additional people 
will have to be provided with sanitation every day until -015 12 
Of cou'se economic giowth can generate benefits for the environ 
ment and has done so in many contexts As people become w ealthier 
public support for a healthy environment and leisure activities based 
on nature increases The press of the poor on the resource base can di- 
minish as people live less close to the land Governments of well-to 
do countnes tend to be more capable regulators and managers and can 
have more revenue for environmental fam ly planning and other pro- 
grams There is no doubt that some important environmental indicators 
such as sanitation improve with rising incomes But it s extraordinarily 
misguided to conclude from such considerations as some do that the 
world can simply grow out of its environmental problems Were that 
true, the nch countnes w ould have long ago solved their environmental 
challenges, and we would not have projections such as those just ated 
from the OECD and die U mted N ations I n developing countnes under- 
going rapid industrialization, new environmental problems (such as 
truly terable urban air pollution and acid ram and smog over large re- 
gions) are replacing old ones Collectively the environmental impacts 
of nch and poor have mounted as the world economy has grown, and 
we have not yet deployed the means to reduce the human footpnnt on 
the planet faster than the economy expands ,J 

Th t fourth and final observation about the economic expansion of 
the twentieth century follows from the preceding three human society 
is in a radically new ethical position because it is now at the planetary 
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controls Scientist Peter Vitousek and h s coauthors stated the matter 
forcefully in a 1997 article in Science “Humanity s dominance of Earth 
means that we cannot escape responsibility for managing the planet 
Our activities are causing rapid novel and substantial changes to 
Earth s ecosystems Maintaining populations, species, and ecosystems 
m the face of those changes, and maintaining the flow of goods and 
services they provide humanity will require active management for 
the foreseeable future 3 * 

Scientists are a cautious lot, by and large so when the most respected 
issue a plea for active management of the planet, we should take care- 
ful notice I do not think Vitousek and others who call for “planetary 
management are suggesting that the uncontrolled planetary expen 
ment we are now running can be made safe through flawless planning 
more sophisticated human interventions, or large scale engineering 
feats such as seeding the oceans with iron to draw more carbon dioxide 
out of the air Rather, our responsibility is to manage ourselves and 
our impacts on nature in a way that minimizes our interference with 
the great life-support systems of the planet 

We know what is driving these global trends The much-used “IPAT 
equation sees environmental Impact as a product of the size of human 
Populations, out Affluence and consumption patterns, and the Technology 
we deploy to meet our perceived needs 35 Each of these is an important 
driver of deterioration However, what this useful IPAT formulation 
can obscure, in addition to the effects of poverty is the vast and rapidly 
growing scale of the human enterprise 

Regarding this growth, here is what happened in just the past twenty 
years 36 


Global populanon 
World economic output 
Global energy use 
Global meat consumption 
World auto production 


up 35 percent 
up 75 percent 
up 40 percent 
up 70 percent 
up 45 percent 
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Global paper use up 90 percent 

Advertising globally up 100 percent 

Today the world economy is poised to quadruple m size again by 
midcenturv just as it did in the last half century perhaps reaching a 
staggering $ 140 trillion in annua! global output Wt probably could 
not stop this growth if we w anted to and most of us would not stop it 
if we could Close to half the world s people live on less than two dol 
larsperday Thev both need and deserve something better Economic 
expansion at least offers the potential for better lives, though its benefits 
m recent decades have disproportionately favored the already well-to- 
do Remember also that while growth is a serious complicating factor 
even if we immediately stopped all growth m both population and eco- 
nomic activity we would still bring about an appalling deterioration 
of our planetary habitat merely by continuing to do exactly what we 
are doing today 

The implications of all this are profound We have entered the 
endgame in our traditional historical relationship with the natural 
world The current Nature Conservancy campaign has an appropnate 
name they are seeking to protect the Last Great Places Vie are m a 
race to the finish Soon metaphorically speaking wha ever is not pro 
tected will be paved For biologists Pimm and Raven the pa&t loss of 
half the tropical forests will likely cost us 15 percent of die species there 
Comparable rates of deforestation in the future would lead to much 
greater loss ,7 More generally, attacks on the environment of many 
types will likely be increasingly consequential Whatev er slack nature 
once cut us is gone 

Humans dominate the planet today as never before We now live in 
a full world An unprecedented responsibility for planetary management 
is now thrust upon us whether we like it or not This huge new burden 
for which there is no precedent and little preparation, is the price of 
our economic success We brought it upon ourselves, and we must turn 
to it with urgency and with even greater determination and political 
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attention than has been brought to liberalizing trade and 
world safe tor -narket capitalism The risks of inaction ex 
unprecedented environmental deterioration Following 
wake would be widespread loss of livelihoods social tensi 
diet, and huge economic costs 
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$ Lost xn Eden 

**v * 


I want to tell what the forests 
were like 

I will have to speak 

in a forgotten language W S Merwin 

The two megatrends in environmental deterioration are increasing pol- 
lution and biological impoverishment Most of the outpouring of U S 
environmental legislation m the early 1970s was aimed at stopping pol- 
lution But the year after Congress passed the Clean Water Act of 1973., 
it also passed a piece of legislation exceptional m its scope and audacity 
the Endangered Species Act Among its far-reaching provisions, this 
act made it unlawful for anyone to collect, kill, or otherwise harm any 
ammal that was m danger of extinction, even on his or her own property 
Suddenly, animals had rights, at least the right to survival as a species 
And thus was set in motion a senes of fierce struggles — a struggle 
to get the act properly implemented, with real-estate developers around 
the country against it, a struggle to get the act reauthorized every few 
years, since Congress has always kept it on a short stnng a struggle 
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to find a lasting ratioi a.e lor specie* protect >n that tl e American pub- 
lic would buy, and above all a struggle to sav e the country s biological 
wealth in the face of mounting pressures 

In 1982 testifying before Congress m support of the Endangered 
Species Act, biologist E O Wilson offered his oft quoted defense 
The worst thing that can happen during the 1980s is not energy deple 
non, economic collapse limited nuclear war or conquest by a totalitarian 
government As terrible as these catastrophes would be tor us they 
can be repaired within a few generations The one process ongoing in 
the 1980s that will take millions of years to correct is the loss of genetic 
and species diversity by the destruction of natural habitats This is the 
folly our descendants are least likely to forgive us 1 

And why will they not foigis e us ? Many reasons have been offered 
over the decades for sustaining the earth s biological endowment The 
earliest and the one that seems to animate die Endangered Species Act, 
is the most challenging to our society and our habits of thought It is 
a mere ethical propositio 1, namely, that we have ethical duties to the 
communities of plants and animals that evolved here with us It is to 
Aldo Leopold that we must turn for this. In his Sand County Almanac 
he launched what environmental historian Roderick Nash has called 
one of the most remarkable ideas of our time the belief that ethical 
standing does not begin and end with human beings 2 Leopolds land 
ethic, as he called it, “changes the role of homo sapiens from conqueror 
of the land-community to plain member and citizen of it It implies re 
spect for his fellow members, and also respect for the community as 
such ” A thing is nght, Leopold wrote, when it tends to preserve 
the integrity, beauty and stability of the biotic community " 5 

The real revolution in Leopold s thinking was the proposition that 
we have obligations to land over and above those dictated by self 
interest and that these obligations stemir ed from an appreciation that 
humans and nature are ecological equals If we have rights nature must 
also The life that evolved here with us should be allowed to live as a 
matter of biotic right Leopold wrote 4 
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Defending species oia one at a time ba s has prosen poi ital y 
treacherous at least beyond the defense of bald eagles bison and other 
charismatic megafauna This proved especially true since the first 
species to become a cause celebre under the act w ere no tf e red wolf 
or even the ivory billed woodpeckei but a tmv hsh called a snail darter 
and a woodland plant named furbish lousewort 

Nor was it scientifically sound to focus onh on the individual species 
As Leopold noted the right locus is> on the “community as such " Al 
though individual species — elephants rhmos and many others — are 
indeed threatened by poaching harvesting and the wildlife trade it is 
entire plant and animal communities tnat are under the most serious 
assault The principal cause of individual species loss by far is habitat 
destruction 

Biodiversity and Ecosystems 

For both political and scientific reasons therefore, the concerned com- 
munity of scientists, nongovernmental organizations (NGOs) and 
others advanced a variety of broader concepts throughout the 1980s 
They eventually decided on the concept we know and use today, bio- 
logical diversity or biodiversity It gathered strength m the 1980s and 
by the end of the decade had beaten the competition (The word bio- 
diversity does not appear m the World Conservation Strategy prepared 
in 1980 by the World Conservation Union and others but tt is promi- 
nent in those organizations 1991 report, Coring for the Earth A Strategy 
for Sustainable Living )* 

When the World Resources Institute and others issued the Global 
Biodiversity Strategy in 1992, we defined biodiversity as having three di- 
mensions the variety of genetically distinct populations within a given 
species the ten million or so species of plants animals, and micro 
organisms and the diversity of ecosystems of which species are function 
mg parts 6 This hierarchy had by then become the standard definition 
To many the biodiversity concept is now a shorthand way of referring 
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inclusively to the great variety oi p’ant and animal communities and 
their interactions 

Biologist Walter Rem a former colleague at the World Resources 
Institute who is now leading the international Millennium Ecosystem 
Assessmen , is among those v, ho endorse this broad concept as the fo- 
cus for both politics and on-the ground conservation efforts “The lack 
of action and the lack of a public constituency stem from the narrow 
definition of the problem,” he lias v, ntten “The issue that lias dominated 
public concern and policy response has been species extinction Al 
though the threat of species extinction may be the best-known aspect 
of the biodiversity problem, another has far greater practical conse 
quences for human livelihoods and U S interests ecosystem change 

[and loss m] the ability of these systems to meet human needs 7 

The ecosystems concept is enormously powerful m explaining what 
is going on m today s world The authors of the 2000—2001 World Re 
sources Report have described the importance of ecosystems. “Ecosystems 
are the produenve engines of the plana — communities of species that 
interact with each other and with the physical setting they live in They 
surround us as forests grasslands, rivers coastal and deep-sea waters 
islands, mountains — even cities 

The fact is, we are utterly dependent on ecosystems to sustain us 
From the water we drink to the food we eat from the sea that gives up 
its wealth of products, to the land on which we build our homes, ecosys- 
tems yield goods and services that we can t do without Ecosystems 
make the Earth habitable purifying air and water, maintaining bio 
diversity decomposing and recycling nutrients, and providing myriad 
other critical functions 8 

Yet they see the web of life fraying At this moment, in all nations 
— nch and poor — people are experiencing the effects of ecosystem 
decline m one guise or another water shortages in the Punjab India, 
soil erosion m Tuva, Russia fish kills off the coast of North Carolina 
in the United States, landslides on the deforested slopes of Honduras 
fires m the disturbed forests of Borneo and Sumatra in Indonesia 8 
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Many now believe that strong back on wmch to put he case for con 
serving biodiversity is ecosystem suvices by which they mean the 
va'uab’e goods and services that human societies derive from natural 
systems The best w ay to save biodiversity thev contend is to convince 
people that healthy ecosystems provide societies with i huge array of 
material benefits some sold on the market but most not I vv ill discuss 
momentarily what these ecovy stem services are and he effoits hat 
have been made to put a dollar vilue on them The point 1 wish to make 
here is that we have come a long way from saving species because they 
have an independent right to continued eustence to sav mg natural sys 
terns because they benefit us materially and economically The punst 
might object to the idea that to sav e nature we must put a big dollar sign 
on it Can it be true diat the only way to save the marvelous natural world 
we inherited is to convince people that it is worth more economically 
alive than dead- 1 To which some advocates of this approach will reply 
“Yes, precisely And the real question is whether e\ en that will work 
Stanford University s Gretchen Daily is optimistic The overall value 
of ecosystem services is so gigantic, she writes that their maintenance 
is bound to move tow ard the top of the international political agenda. t0 

It is indeed quite strange when one thinks about it that it should 
be necessary to convince anyone that nature s serv ices are valuable 
Where do some people think we get fresh water food forest products, 
nice climates, the great outdoors the nght kind of air to breathe, protec 
tion from ultraviolet radiation 3 We should just as well have to make 
the case for factories to purchasers of cars and televisions Biologists 
Harold Mooney and Paul Ehrlich correctly observe that ignorance of 
the services that natural ecosystems supply to the human enterprise — 
of the reasons that the economy is a wholly owned subsidiary of those 
systems — amounts to a condemnation of schools colleges, universities 
and the print and electronic media 11 This area is one of many where 
we are paying a high price for our neglect of environmental education 
at all grade levels 

An article by ecological economist Robert Costanza and his colleagues 
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has identified some >f the economic bet ehts of seventeen types of 
ecosystem services . 3 Interestingly food production and other products 
recognized bv the market constitute only a modest share of these eco 
nomic benefits. The biggest of nature s contnbutioas in their estimation 
is nutrient cvclmg the breakdown and recycling of dead plants and 
animals into materials that enrich soils Other ecosystem services m 
eluded in die calculation include pollination, air and water purification 
climate control, drought and flood control and regulation of atmospheric 
chemical composition The article is controversial because of the meth 
odology used and man}; believe that it understates the true value of 
nature s services, given their centrality to our lives and welfare But it 
does underscore that there are manv types of ecosystem services and 
that their economic contributions are huge however measured 
I have touched on two reasons for preserving biodiversity our ethical 
responsibilities and ecosystem services There are many others of 
course, for example, those related to human psychology and develop 
menu Personal encounters with nature yield huge nonmonetary benefits 
in human development communication, well being and fulfillment 
Our literary tradition from the Bible to Shakespeare and down to the 
present brims over with powerful natural images settings, and analogies 
(“Consider the lilies of the field how they grow, they toil not neither 
do they spin and yet I say unto you, that even Solomon in all his glory 
was not arrayed like one of these ”) Sociologist Stephen Kellert has 
written that hvmg diversity ts sttll an unrivaled context for engaging 
the human spirit of curiosity, exploration, and discovery, in an almost 
childlike manner, independent of age ” n 

Along with E O Wilson, Kellert has championed the “biophiha hy 
pothesis,” which argues that people have a fundamental emotional de 
pendence on nature and living diversity Kellert notes “Buried within 
the human species lies a deep and enduring urge to connect with living 
diversity Nature offers an essential medium for our development, both 
individual and collective a link that is as vital today as it was in the 
past We evolved m the company of other creatures and in a matrix of 
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conditions making th s varied existence possible \nd we com nue t 
rely physically cmononal y mte ectually — on the quality and rich 
ness of our affiliations with natura diversity 

Over the millennia, humanity s> affiliation w ith life and natural pro- 
cess conferred distinctive advantages m the human struggle to persist 
adapt, and thrive as a species During the long course of human evolu 
tion we valued nature and living diversity because of the adaptive 
benefits it offered us physically emotionally and intellectually 14 
The other side of tins is the tremendous sense of loss that people 
feel when a part ot nature that has been important in their lives is de 
stroyed Manne scientist Carl Safina begins his beautiful Song fo the 
Blue Ocean, with the “unfathomable catastrophe that occurred w hen, 
as a child, he saw the bulldozers arrive on the shore where he and his 
father fished ls Many of us have had similar experiences 

Nature s Economy 

Another set of reasons for protecting biodiversity stem from bio 
diversity s direct economic benefits in the marketplace The nature 
based economy is huge m terms of employment Agriculture, fishing 
and forestry are still responsible for one of every two jobs worldwide 
Nature-based tourism and recreation is one of the world s biggest m 
dustnes. People are less familiar with the many other economic benefits 
Many oils, chemicals, rubber, spices, nuts, honey, and fruits are har- 
vested in the wild A third of all prescription drugs were derived from 
chemical compounds originally found in nature — digitalis, morphine, 
quinine, penicillin, and many more — including ten of the twenty-five 
best-selhng drugs. The saliva of the vampire bat is used m treatment 
to unclog arteries Ovarian and breast cancer treatments have been de- 
rived from the bark of the Pacific yew A wormwood derivative is being 
tested on breast cancer with promising results A tree m Argentina has 
yielded a compound that appears to attack the AIDS virus Most plants 
and coral species have yet to be tested for their medicinal properties ltf 
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Ninety percent of the talones eat come irom eighty plant spe cies, 
domesticated from the wild The w tld relatives of these species are still 
reservoirs of genetic material that can be useful in disease and pest re- 
sistance in developing more resihent \ aneues and in other ways 

And now with the emergence of biotechnology genetic matenals 
found in nature a e essential ingredients Scientists have spliced spider 
genes into cows that can now produce spider-web protein in their milk 
Fibers as strong as steel can be made irom this material Biomimicry 
can also lead to new products like Velcro Engineers are using the de 
sign of the ear of a rare fly, Ormia to design hearing aids and listening 
devices Ormta has incredibly accurate directional hearing The economic 
potential m the genetic material of wild species is sufficient to have 
sparked a huge debate international!) over the ownership of matenals 
derived from “bioprospecting — that is mining the corals and the 
forests for valuable genes Glaxo SmithKhne, \venti$, and other phar 
maceutical giants are now busily combing the Australian forests and 
report optimistically on finding compounds that could lead to new anti 
biotics and pesticides, as well as prostate cancer prevention 17 

The case for conserving biodiv ersity would thus seem to be compel 
lmg, even overwhelming since everything from ethics to biophilia to 
survival of the world as we know it is included Yet what we have seen 
in fact is steady relentless, large-scale biotic impoverishment Let us 
turn now to these processes of impoverishment their consequences 
and what is bringing them about 

Threats to Biodiversity and Ecosystems 

It is possible to specify at least nine separate but often interacting drivers 
of biotic impoverishment — nine principal threats to biodiversity and 
to healthy ecosystems 

Land use conversion This is the biggest threat of all, and in this cate 
gpry the principal problem is the conversion of tropical forests to agn 
cultural uses and tree plantations Thirty-six nations tost 10 percent or 
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more oi the r forest c ver in the 990 \i reove short of out and 
out conversion fo est nc mess is reduced by hab tat ft gmentat on 
fires, and other factors. The dra nmg and fil ng c f wetlands of all rvpes 
is also another tv pe of land com trsion that h^s greatly reduced natural 
habitats As noted the best estimates we have are hat at least a third 
of the earth s original forest cover has been cleared and about half the 
wetlands have been destroyed 

More than a third of the world s land surface has been converted to 
human use and an additional third could be corner ed to human use 
in this century About iz percent of the earth s land is classified as pro 
tected in some variety of park or preserve, and much of this area re- 
mains threatened bv logging and development pressures 18 

Urbanization is also a major factor in land conversion The conversion 
of agricultural lands wetlands and forests to urban and suburban uses 
is occurring rapidly m both ndustnal and dtv eloping countries Sprawl 
is not exclusively a problem of the wealthy nations In 1900, there were 
sixteen a ties with over one million inhabitants. 1 odav there are around 
four hundred nearly a hundred of them m China 

Land degradation The productivity of crop and grazing land is 
threatened By water and wind erosion by the salinization and water- 
logging of irrigated lands, and by overgrazing and dev egetation Most 
severe m arid and semiand regions, these processes often occur in com- 
bination, and their effects referred to as desertification About three-fourths 
of the world s drylands are degraded, and about a fourth of all land is 
degraded to a degree sufficient to reduce its productivity w Replacing 
depleted agricultural land is one of the drivers behind deforestation 

Freshwater shortages As freshwater is diverted from watercourses 
for agricultural urban, and industrial uses natural in stream habitat 
is lost or diminished and water supplies that feed forests and other sys 
terns decline An estimated 20 percent of normal river flow globally is 
now extracted for human use Water withdrawals climbed sixfold m 
the twentieth century, twice the rate of population growth, and the trend 
continues Freshwater withdrawals for irrigation and other purposes 
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are estimated to grow bv 40 percent by -o-o With 40 percent of the 
world s people already h\ mg in countries that suffer from serious water 
shortages the prognosis for freshwater habitat is not good The fol 
lowing rivers no longer reach the sea m the dr) season the Colorado, 
Yellow* Ganges Nile, $>r Darya and Amu Darya 20 Is California an 
indication of things to come ? Nsnetv percent of the state s wetlands 
have disappeared anti 60 percent of the native hsh species are extinct 
or at risk of extinction 1 

Watercourse modifications Natural y aterw sys are often dammed, 
channeiued or div erted, and the sw amps and other w edands associated 
with them drained or filled with serious consequences for the biota as 
sociated with streams rivers, and estuaries Sixtv percent of the world s 
major river basins have been severely or moderately fragmented by 
dams and other construction 2 

Invaave species Non native, invasive species have emerged as the 
second most serious threat to biodiversity, after habitat destruction 
For example, about 40 percent of all species listed m the United States 
today as endangered or threatened are $0 listed primarily because of 
the threat posed by mvasives Invasives now cover one hundred million 
acres across the United States and cost the country an estimated $137 
billion annually 21 Thousands of marine species move around the planet 
every day in the ballast water of cargo ships 

Overharvesting This is the most serious threat to marine fisheries 
including cod, bluefin tuna Atlantic halibut, and salmon Current log- 
ging rates threaten mahogan) The global market in birds and other 
wildlife is about ten billion dollars a year, and many species are taken 
at unsustainable rates A fourth of the trade in wildlife relies on illegal 
poaching u 

Climate change Human caused climate change has not yet been a 
big factor in the loss of biodiversity, but that could change dramatically 
m coming decades One study concludes that climate change could be 
this century s second most Important threat to biodiversity, after land 
use changes and habitat destruction 25 Already, climate change has been 
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inked at east iennn\e y t t det. me of -ptc. es nch coral reefs cer 
tain amphib ans, polar pec es. w nter fl under n Narragansett Bav 
the North Sea cod w me pru and Jtbcrs A ma or survey nit t 
effects of climate change on ecosy stems concluded that the thirty vears 
of warmer tempt -itui es> at the end of the twentieth centuiy hate a ! ready 
affected the ranges and distributions of many specie and that efforts 
of species to adjust to changing climate will be highly constrained be 
the rapiditv of projected climate changes and the human domination 
of so much ot the landscape 26 borne researchers ai e worried tnat exist- 
ing warming (about i c f globaliv already ) has the po ennal to tear eco- 
systems apart as different species mm e m different directions at varying 
rates thus disrupting predator-prey and competitor interactions 27 
0 {one depletion The weakening of the earth s stratospheric ozone 
shield caused by CFCs and other chemicals affects biodiversity through 
the influence of the increased ultraviolet radianon reaching the earth s 
surface Ultraviolet B radiation affects plant growth form and biomass 
allocation it can change the competition balance in ecosystems and it 
can reduce the production of marine phytoplankton 

Pollution Pollutants of many varieties threaten biodiversity Toxic 
substances oxygen-demanding wastes, nitrogen carbon dioxide, and 
phosphorus ovetfertihzation, acidification, and photocnemical oxidants 
(ozone) all degrade the structure and functioning of aquatic and terres 
trial ecosystems. I discuss pollution more fully m the next chapter 
Cumulatively, these nine direct, immediate causes of biotic impover 
ishment are operating on a global scale, stressing natural systems, ho- 
mogenizing and simplifying them, and reducing biological diversity 
at a rate and scale not experienced for millions of years 

Data reveal that the global fish catch has shown a strong and consistent 
downturn every year sirce 1988 (once the highly volatile Peruvian an 
choveta catch is out of the calculation) 28 Overfishing and nutrient pol 
lution of the coastal seas are the mam culprits 

Data on freshwater systems tend to be more local and national One 
measure of the degree to which we have polluted, fragmented, and 
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otherwise degraded natura waterways is the impact on aquanc life i n 
the United States aquatic species are the most at risk, of all categories 
of species In the Southeast 19 percent of the fish are at nsk of extinction, 
m the Southwest the figure is 48 percer t <Vnd, as noted almost 60 per 
cent of California fish species are extinct or on the road to extinction 
if trends continue 9 

Natural forests m the tropics disappeared at an annual rate of fourteen 
million hectares between 1990 and 2.000 a rate of loss in excess of an 
acre a second 30 (There is some recent evidence that the rate of loss 
may have been a fourth lower, but these results are preliminary and al 
ready the subject of hot debate ) 31 Between i960 and 1990 about 20 
percent of total tropical forest cover was lost 32 In any case, the data 
on rates of forest clearing give an unduly rosy picture The cumulative 
impacts of fire, El Nmo-dnven drought, and fragmentation in major 
forest areas such as those m Brazil and Borneo, exacerbate the effects 
of deforestation And much of what is left is under contract for logging 
Eighty percent of Borneo s forest cover is estimated to be slated for 
future commercial logging and plantations 33 

Coral reefs and the life on them are now at great nsk due to the com 
bined impacts of coastal development and pollution, tourism, global 
warming, and destructive fishing practices A recert study found that 
about 60 percent of coral reefs were at medium to high nsk due to a 
combination of these threats, and a five year study by scientists and 
five thousand volunteers around the world found that coral reefs are 
m terrible shape The survey found that overfishing has affected 95 
percent of the more than one thousand reefs monitored since 1997 
Spiny lobster, bumphead parrotfish, Nassau grouper, and other reef 
species have disappeared from most of the reefe surveyed 34 

The cumulative consequences of all these forces for species survival 
are not encouraging Robert May, president of the Royal Society in 
Britain, supports those who believe that “we are standing on the breaking 
tip of the sixth great wave of extinction m the history of life on earth 
It is different from the others, he notes, “m that it is caused not by 
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The World Resources Insurutt has organuer the most thorough 
global assessment to date on ecoyy stun nealdi Researchers there looked 
at agro ecosystems, fbrc$t\ freshwattr systems, marine ecosystems, 
and grasslands T heir concluston after examining the status and trends 
m these five mnjor ecosystem type-., is as follows “Overall, there are 
numerous signs that the capacity of ecosystems to continue to produce 
many of the goods and services we depend on is decreasing In all five 
ecosystem types [we] analyzed ecosystem capacity is decreasing over 
a range of goods and services not just one or *wa This downward wend 
m global ecosystem capacity is not impeding high production levels 
of some goods and services today Pood and fiber production have 
never been higher, and dams have allowed unprecedented control of 
water supplies Our use of technology’ — whether it is artificial fertil- 
izer more efficient fishing gear or water saving dnp-irngation systems 



has also he ped mask s( me tl tde r nh >g ul -apa ty and 
has kept prod cti nlev lliodandfibir gh In m our find ngs 
starkly lustrate die tra< e il we av c r ad bt tu te h gh commod ty 
production and impaired ecoh\ stem services and indicate the dangeis 
these trade offs pose to tht long-term produui lty of ecosystems 38 
Environmental sustainability requires living off nature s income, 
not consuming natural c lpital at least not w ithout replacing it What 
WRI has desenbed ts He essence of unsustamabiht\ If current trends 
continue tneie will be large economic social and environmental costs 
to pay in the future Already manv of the three billion people who live 
on less than two dollars a day are feeling these costs They live what 
used to be called close to the land and have the least capacity to cope 
with ecosystem change, water shortages and biological degradation 
And unfortunately, the poor are likely to be hardest hit in the future 

The Amazon 

Perhaps the most dramatic setting for today s biod versity drama is the 
Brazilian Amazon, home to 40 percent of the remaining tropical ram 
forests in the world These forests are m turn home ro the planet s 
greatest storehouse of biodiversity 2 5 million species of insects tens 
of thousands of plants, two thousand bird and mammal species It is 
also a storehouse for huge quantities of carbon safely there and not in 
the atmosphere contributing to global warming The Amazon is also 
rich in cultural diversity more than two hundred ethnic groups in the 
Amazon speak over 150 indigenous languages 39 

For half a century now, this region has been the scene of both eco- 
logical and economic disaster About 15 percent of the Brazilian Amazon, 
an area the size of France has been lost to deforestation and today the 
deforestation in the Amazon dwarfs that of other countries around the 
globe On average, about five million acres, an area the size of Connect! 
cut, have been cleared every year, most of it illegally Yet researeners 
have concluded that this clearing is only half the picture They estimate 
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that these deforestation rates capture only half of the Amazon forest 
area that is impoverished each year by v hat they call cry one deforesia 
non — forest loss due to logging and surface fires 40 

Tnese losses have been brought on by a vane>y of social and economic 
forces in Brazil bad policies including tax breaks and othei subsidies 
that have encouraged ranchers and farmers to develop the Amazon 
and kept uneconomical enterprises afloat population pressures as Brt- 
21 1 s poor have moved to the region in search of land and In ehhoods 
loggers both legal and illegal (an estimated %o percent of timber taken 
in the Amazon is illegally felled) and a further influx due to mining 
road building and other infrastructure development 41 One analvsis 
noted Human uses of tropical forests vary greatly in their ecological 
impacts Ranchers and fanners deforest land sn preparation for cattle 
pasture and crops by clear cutting and burning patches of forest Loggers 
do not clear cut and burn but perforate forests by harvesting or dam 
aging many trees. 42 The Amazon has it ail 

Today in Brazil, a battle is under "way for the future of the Amazon 
On the positive side, a coalition of governments, the World Wildlife 
Fund, and other NGOs and international agencies have joined with 
Brazil to launch a new partnership, the Amazon Region Protected Areas 
Program, that should ensure that 500,000 square miles of the Amazon 
will be put under federal protection This extraordinary effort is the 
largest-ever forest protection initiative covering an area twice the size 
of the United Kingdom Also hopeful, sustainable forestry seems to 
be taking hold in some of the Amazon, with significant operations shift 
mg to reduced-impact logging and committing to sustainable forest 
management In zoo 2 the Brazilian government announced plans to 
create a system of national forests in the Amazon an area the size of 
Spam where the focus will be on sustainable forest management And 
the Brazilian gpvemment has moved to reduce handouts and tax breaks 
for developers and to suppress illegal logging with a new law 
On the other side of the ledger, illegal felling remains widespread 
and the Brazilian government pushed the Advance Brazil program 
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which proposed to fast-track dozens of major infrastructure projects 
cnss crossing the Amazon including new highways railroads, gas 
lines, hydroelectric projects, port er lines and river channelization proj 
ects amounting to over fortv billion dollars worth of investment in 
total Between 30 and 40 percent of the region could be deforested or 
heavily degraded because of this development 

Rather than a future of mining unregulated colonization, logging, 
land speculation, and soybean agriculture, conservationists suggest 
that the region s future lies m support for ecodevelopment and indige 
nous communities, ecotounsm high value agroforestrv and perennial 
crops, and low-impact forestry in designated areas 

We do not know how these forces wtll play out or what the outcome 
will be This issue is joined though Gone are the days, at least m Brazil, 
where major government and pm ate decisions affecting the Amazon 
would just happen without the public noticing And it will be a tough, 
long fight, and a highly political one For the present, in 2003 both the 
establishment of protected areas and deforestation have reached new 
highs 

Drivers of Deterioration 

If we look at Brazil and elsewhere, we can ask ourselves What are the 
forces and factors leading to deforestation and forest destruction in the 
tropics^ 

Historically, the principal reason for the loss of global forests has 
been clearing for agriculture Of consequence recently are the pressures 
generated by large populations of the poor They should be thought 
of as victims of economic systems that have not provided alternatives 
As a result they are drawn to forested areas for shifting cultivation, 
farmland, and fuel-wood for use and sale Extreme concentration of 
landholdings and lagging employment opportunities leave hundreds 
of millions m search of land Governments often encourage these 
migrations or resettlements to relieve social tensions and population 
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pressures In some countries settlers can lay claim to land if they 1m 
prove it fay clearing the forest 

Serious consequences have followed the decisions of most govern- 
ments to shift ownership and management of large forest areas to the 
central government This has vitiated the traditional nght oflocal com 
mumties to exercise customary law over the forests The shift to the 
center has not been positive, on balance Local, traditional controls 
over forest resources have been weakened, and central governments 
even when well-intentioned, have typically been poor stewards Centrali- 
zation has opened the forests to heavy political and economic pressures. 

Today governments own almost 80 percent of the remaining intact 
forests in developing countries Around the world, it is governments 
that are deciding what goes on m the forests Some government give- 
aways of forest resources are the result of cronyism, corruption, or 
both Many countries with high deforestation rates rank high in the 
inter national corruption index Timber concessions in Irdonesia for 
example, have been awarded to loyal military officers for political rea- 
sons, and they have in turn forged partnerships with business groups 
to exploit their concessions About three-fourths of Indonesia s timber 
trade is illegal Bribes and corruption are rampant The lowland forests 
of Sumatra and Kalimantan are projected to disappear within a decade. 
Asked why an Indonesian professor of forestry replied simply, Money, 
power, and politics to4J 

Deforestation is also the by-product of well-intentioned but mis 
guided policies. Timber concessions — the nght to take trees — have 
been granted at below market rates and without safeguards or require- 
ments for good management Government subsidization of projects 
like road building has further fueled both timber booms and large-scale 
settlement Another favonte policy of forest-nch countries is to promote 
agricultural development and ranching in previously forested areas, 
often with government subsidies so deep that the enterprises would be 
totally uneconomical without them 

These pressures for forest destruction often have been worsened, 
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i t idped by nierr ino a i r nternat na development agencies 
like the Vi odd Sank though much beftei todaj than in 1980 have 
poured marv millions into dams highw ays, pouter development, and 
<r.n,smigra£io 1 schemes all to the dc nment of finest areas Critics of 
globalization charge that economic globalization and the World Trade 
Organization are magmfvmu the trend toward expanded logging by 
encouraging high levels of i oreign investment v. eaker domestic regu 
lation m the face of international competition and loss of loca 1 comiru 
nity controls 44 

Looking over this sad history- Roger Stone and Claudia D Andrea 
conclude that the only solution imperfect though it may be is “the 
relatively simple act of allocating responsibility for managing and pro 
tectmg forests to the local groups and communities that depend upon 
their healthy survival rather than on their destruction 4S India has 
done a good job of slowing deforestation The successes of community 
based forest management there lend support to Stone and D Andrea s 
recommendation And the trend is certainly toward decentralization 
Over the past fifteen years, the size of the forest area owned and adminis- 
tered by communities and indigenous peoples has more than doubled, 
to an area about seven times the size of France 4<s 

This emphasis on local communities is a needed corrective but inter 
national initiatives are needed as well A World Wildlife Fund report 
has concluded that as little as one-fifth of the wmld s forests, an area 
twice the size of India, could provide all die commercial wood and 
fiber needed to meet future demand, if the area were intensively man 
aged using sustainable forest-management principles They urge the 
cooperation of ten large multinational companies to help make this 
happen If there were agreement from the relevant stakeholders to pro- 
ceed down this path, tremendous logging pressure could be taken off 
old-growth forests, fragile ecosystems, and areas of high conservation 
value 47 

The U N Environment Programme released an important report 
in 2001 containing findings and recommendations that mesh well with 
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those of WWF Using a satellite survey of the world s remaining un- 
broken, mostly old-giowth forests — closed canopy forests hat to 
gether comprise about _o percent of the und area of the wodd — they 
found that So percent of these forests ate focattd in only fifteen countries 
and just as important that m most of these forest areas there is little 
development or pressure (China and India nmong the fifteen arc ex 
ceptsons here ) UNLP called for concentrating significant conservation 
resources on these areas In short v, ltli onh modest numbers of countries 
and international companies involved v* e should be able to find a wav 
to save the world s ancient, intact forests 4S 

Finally, a senes of interesting proposals have beer offered for using 
financial and other incentives to protect forests 

• commercial opportunities for low-income forest based producers 
and communities have been identified, including commodity wood 
for construction and fuel, environmentally certified wood, high 
quality timber, and nontimber forest products , 49 
conservation concessions can be bought like timber concessions 
(many forest lands in the developing world are being leased for um- 
ber for fifty cents an acre a year 1 ) 50 and 

direct payments have been proposed to purchase ecosystem ser- 
vices conservation easements, like those in widespread use m the 
United States today, or forest protection 51 

If we build on these and other ideas, die international development 
assistance community can, I believe, have a major positive impact on 
deforestation in the tropics, but its success depends very much on the 
willingness of national authorities in tropical countries to address the 
issue with the full participation of the affected communities and groups 
m each country Governments in the tropics would be urged to under 
take reviews of what would be required to move from net deforestation 
to net afforestation, and they would be expected to do these reviews 
“bottom-up” involving local communities and other forest stakeholders 
They would then develop a plan of action based on honest assessments 
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of what is needed Often verv difficult and politically costlv measures 
will be required of these leaders In exchange the industrial countries 
would stand ready to make helpful and supportive commitments Part 
of each tropical country s plan would be to identify the support required 
from the international community That support could take the form 
of development assistance and economic cooperation designed to take 
pressure off forest resources, incentives such as debt relief or debt swaps 
or trade and investment arrangements, agreements to support financially 
the establishment of parks and other protected areas, political and diplo- 
matic support — indeed whatever is required within reason to make it 
possible for the country s plan to succeed Conservation (rather than 
timber) concessions could be purchased outright with international 
support, or donors might pay for conservation services provided by 
forests such as carbon sequestration, biodiversity and genetic reserves, 
and watershed protection, or other ideas might be adopted In short, 
a North-South compact would be forged between the tropical country 
and its international partners and would be implemented jointly 
Finally, drawing on the adage that conservation without money is 
conversanon, some calculations have been prepared on what it would 
cost to buy and manage a broadly representative system of protected 
nature reserves coveting 15 percent of the global land area The estimate 
is surprisingly small about twenty-five billion dollars a year on top of 
the six and a half billion currently spent 52 How much is twenty five 
billion dollars^ It is about what the wealthy OECD countries spend 
annually on pet food 
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Pollution and Climate Change 
in a Full World 


The most alarming of all man s assaults upon the environment 
is the contamination of air earth, rivers and sea with dangerous 
and even lethal materials Rachel Carson 

Pollution has been around as long as humans have organized societies 
and carried out economic activity though its effects have varied enor 
mously in history In one of the Star Trek films, Captain Kirk awakes 
from traveling through time and sees that he and his crew on the star 
ship are, as hoped, orbmng earth Earth he says “but when' 1 To 
which Mr Spock checking his instrument panel replies “judging 
from the pollution content of the atmosphere I believe we have ar 
nved at the latter half of the twentieth century” And indeed, m the 
film, they had In fact, it is possible to use earth s pollution mix and 
atmospheric condition to determine the date with far greater accuracy 
than did Mr Spock 

By definition, pollution is harmful — too much of something in the 
wrong place In appropriate quantities, some potential pollutants are 
beneficial Phosphates and other plant nutrients are essential to aquatic 


hf_ too much of these rutnerus however ird excessive vegetation 
depletes the water of oxvgen needed b\ fish and o he organisms Car 
bon dioxide na arali) in the atmosphere helps keep the eartl warm 
enough to be habitable nut tn t buildup of v st quantities of excess car 
bon dioxide horn fossil fuel use and other sources now threatens to 
alter the planer s climate and disrupt both tcos^itms md human com 
mumties Other pollutants like dioxin and PC Ba are so toxic that even 
the smallest amounts pose health hazards such as cancer and reproduc 
ti\ e impairment Still others arc uxeptuble m some parts of die environ 
ment but problematic in others C PCs cane into wide ase m part because 
they are so stable and safe to humans \ et because the), art stable, they 
can travel all the wav to the stratosphere where the) deplete die ozone 
layer that protects us from incoming ultraviolet radiation 

Releases of pollutants to the environment are most often the casual 
by product of some useful activity such as generating electricity or 
raising cows. Pollution or this type is a form of waste disposal It occurs 
when it is cheaper for the polluter to pollute than to take alternative 
measures — a calculation histoncalh skewed m favor of pollution since 
the atmosphere and waterways have been treated as free disposal sites 
But releases of pollutants can also be purposeful, as with pesticides, 
where biocidal substances are released into the environment to reap 
economic rewards Or pollution can be accidental as in oil spills, where 
the polluters themselves suffer loss 

Today pollution is occurring on a vast and unprecedented scale 
worldwide It is pervasive, quite literally affecting in some way virtually 
everyone and everything The changes in pollution in the past century 
are best described in terms of four long term trends 

From Modest to Huge Quantities 

With the twentieth century s increases in population and economic ac- 
tivity came huge changes m the volume of pollutants released Consider 
how increased use of fossil fuel influences sulfur dioxide and nitrogen 


ENVIRONMENTAL CHALLENGES GO GLOBAL 



oxide em ssions These too products of iossil fuel combustion art 
among the principal sources of smog and other urban air pollution 
they are also the pollu ants that give rise to acid ram Between 1900 
and 2000 annual sulfur dioxide emissions grew sevenfold globally ns 
trogen oxide emissions globally grew even more rapidly ' 

Another gas formtd by burning fossil tuels is taroon dioxide tht 
principal greenhouse gas implicated m global warming and cl mate 
change As a result of human activity annual global emissions of carbon 
dioxide increased almost fix efold m the past century and annual carbon 
dioxide emissions globally have tripled since 1950 2 

These examples of sharp increases in the volume of pollu ion in the 
twentieth century could be multiplied by man) others The generation 
of hazardous wastes globally has grown sixty fold since Wor T d War II 3 
In the United States, the mountains of garbage and other solid was es 
grew by 50 percent between 1980 and 2000 and now exceeds 230 nnlhon 
tons annually, only about a fourth of which is recovered * About 2 5 
billion pounds of toxic wastes are released annually m the L mted States 
according to the federal Toxics Release Inventory 3 So the nventie h 
century was a century ot vast increases in the quantity of pollutants 
imposed on a finite environment 

Since 1970 with the new wave of domestic pollution legislation the 
volumes of some major pollutants have declined m industna 5 nations 
The discharges of both chemical wastes and sewage into waterways 
have been reduced in OECD countries, sometimes sharply The banning 
of lead m gasoline dramatically reduced human exposure to lead Emis- 
sions of sulfur oxides and particulates, two principal air pollutants are 
also down significantly Between 1980 and 2000, sulfur dioxide emissions 
declined by 37 percent m the United States and by 56 percent m Europe 
(but they increased by 25a percent in Asia) 6 Air quality in urban areas 
m the United States and Europe is much improved 

An important pattern revealing the impact of economic g owth is 
reflected in what has happened to nitrogen oXide emissions in the United 
States Regulatory controls under the Clean Air Act have reduced nitrogen 
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oxide em ssions great!) from what the) would have been, but the over 
all increase m iossil tue! use has offset these gams, so that total emissions 
today are not much below what they were in 1970 when the Clean Air 
Act was written 7 There are other reasons tor not declaring total victory 
The Environmental Protection Agency announced m 2002, thirty years 
after the Clean Water Act set the goal of “fishabie and swimmable waters 
by 1985,” that more than a third of surveyed rivers and half of the 
and estuaries were too polluted for fishing and swimming 8 


From Gross Insults to Microtoxicity 

Before World War II, concern with air and water pollution focused 
primarily on smoke and sewers problems people have grappled with 
since the dawn of cities The traditional public health threats — kill er 
fogs like the one that sickened thousands and killed twenty m Donora, 
Pennsylvania, m 1948 and hactena-laden water supplies for urban areas 
— were serious concerns Buildings coa ed with soot and gnme, and 
streams thick with algae and pathogens were typical signs of trouble 

The emergence of the chemical and nuclear industries fundamentally 
changed the exclusive focus on gross insults Paralleling the dramatic 
growth in the volume of older pollutants such as sulfur dioxide, has 
been the introduction since W orld War II of new chemicals and radio- 
active substances many of which are highly toxic even in minute quan- 
tities and some of which persist and accumulate in biological systems 
or in the atmosphere 

The synthetic organic chemicals industry is largely a product of the 
past half-century The industry hardly existed oefore 'World War II, 
but between 1950 and 1985 its annual U S production grew from about 
24 billion to 225 bxlhon pounds. 9 Organic compounds (those that con- 
tain carbon) occurring m nature are the basis of life, but over the past 
fifty years, tens of thousands of synthetic organic compounds have 
been introduced into the environment as pesticides, plastics, industrial 
chemicals, medical products, detergents, food additives, and other 
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commercially va uable products Life as we know 1 would hardiv be 
the same without these products but the development of the chemical 
industry has also given rise to a vast and, to many a frightening array 
of new products that are harmful to people nature or both 

Today several hundred new chemicals are in roduced commercially 
each year 10 Of roughly eighty thousand chemicals m trade today, about 
half are thought to be definitely or potentially harmful to human health 11 
This estimate is largely guesswork because amazing as it may sound 
few toxicity data are publicly available for most of these chemicals al 
most all of which are synthetic organic chemicals Former CLQ chan 
Russell Peterson used to say that chemicals aren t protected by the Bill 
of Rights they re guilty until proven innocent But this application of 
the precautionary principle (which says that regulatory action need 
not await full scientific certainty where major potential nsks are in 
volved) remains the exception, not the rule The U S Environmental 
Protection Agency has reviewed the data available on 2,863 commercial- 
scale synthetic chemicals For 43 percent there was a complete absence 
of basic toxicity data, full testing and data were available for only 7 
percent 12 Leadership n dealing with these gaps is now coming from 
where much of the new centurv s environmental leadership hails Eu- 
rope In 2003 the European Commission the executive body of me 
European Union, announced plans to require extensive testing of thou 
sands of the most commonly used chemicals on the market 15 

Pesticides, a major product of the modern chemicals industry, are 
released into the environment precisely because they are toxic Political 
scientist John Wargo has described the scale of the pesticide challenge 
“In [the last] century, several hundred billion pounds of pesticides have 
been produced and re 1 eased into the global environment Nearly five 
billion pounds of the insecticide DDT alone have been applied both 
indoors and out since it was introduced m 1939, and DDT is only one 
of nearly six hundred pesticides currently registered for use n the world 
By 1969, almost sixty thousand different products were sold containing 
some combination of pesticides along with their inert ingredients As 
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we [enter] the twenty first century an additional 5 to 6 billion pounds 
of insecticides, herbicides fungicides rodenticicJes, and other biocides 
are added to the world s environment each vear, with roughly one- 
quarter of this amount -eleased or sold ir the L mted States * M It has 
been estimated that far less than 1 percent of this material may actually 
reach a pest 15 

Despite all this pesticide use we still lose -•) to 50 percent of global 
ci op production due to pests and spoilage Part of the problem is that 
five hundred or so species of insects and mites and 150 plant pathogens 
have become resistant to varous pesticides 16 Another factor is that 
the international community has focused much more attention on in 
creasing production than on minimizing postharvest losses 

Some recent developments are worth noting First the international 
community finally got around m 2001 to regulating a group of twelve 
persistent organic pollutants, or POPs 17 Most for example DDT and 
PCBs, were outlawed decades ago m the Lmted States and many other 
countries It has been known for a long time that these POPs were 
showing up everywhere on the globe In the Arctic, the breast milk of 
Inuit mothers contains POPs at levels five times those in industrial 
countnes 18 Most of the substances regulated under the POPs treaty 
are pesticides like DDT dioxins are also included Like many of the 
most dangerous substances, the twelve POPs addressed m the treaty 
were mostly chlorinated hydrocarbons 

It is very good to have this agreement at least if enough countnes 
ratify it so that it goes into effect but it is a classic case of delayed re 
sponse The Children s Health Center of the Mount Smax School of 
Mediaoe has noted that today, using current blood tests, nearly every 
person on earth can be shown to harbor detectable levels of dozens of 
POPs The doctors note that the long term health consequences of 
POP mixtures “remain largely a mystery We are all involuntary 
subjects in a vast worldwide experiment m which each day we are ex 
posed to hundreds of chemicals, many of which have been shown to 
cause harm, and many of which have never been tested 19 
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Inorganic chemicals, notably the heavy metals, are also receiving 
international attention An assessment by the U N Environment Pro 
gramme on mercury s threat to human and * tldhfe has ’ed to an inter 
national plan to help reduce mercury releases most of which come 
from coal-buming power plants Mercury is a potent ncurocoxm that 
persists and accumulates in the environment Though helpful legislation 
is before the U S Congress to reduce mercury emissions it is doubtful 
that anything short of inter national action will suffice The majority 
of mercury emissions come from developing countries and perhaps a 
third of the atmospheric deposits of mercury in the United States come 
from sources outside the country 21 

Public exposure to mercury occurs primarily from consuming con- 
taminated fish California authorities m 2003 sued twenty national 
restaurant chains for not warning customers of high levels of mercury 
in swordfish, tuna, and other fish The restaurant chains said they had 
requested the state to sue them to avoid their being sued by environmen- 
talists 22 Only in America’ 

Early concern about toxic chemicals centered on cancer, respiratory 
admenrs, and disease-causing pathogens. But recently attention has 
been called to other categories of more subtle health effects, such as 
impairment of the reproductive and immune systems One of these 
newer concerns is the disruptive impact that plasticizers, pesticides, 
and other industrial chemicals might be having on hormones m both 
humans and wildlife. Much recent attention has focused on these “endo- 
crine disrupting substances” (EDSs), sometimes called “gender benders 
Because many of them act like the female sex hormone estrogen, and 
exposure m males can lead to feminization, lowered sperm count, and 
hermaphrodmsm There is a hot dispute over how serious the problem 
actually is outside the laboratory The Mount Sinai Center reports that 
EDSs are everywhere, tn the tissues of every animal on earth While 
acknowledging the large uncertainties that remain, the Mount Sinai re- 
searchers believe that “enough evidence has accumulated to justify 
moving aggressively to limit environmental dispersion of endocrine 
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disrupters " i he split m opinions on b-US nsks is reflected in two re- 
cent reports from the national science academies m the United States 
and the United Kingdom The U S academy panel left open the verdict 
on health nsks, but the U k. panel called for worldwide action 24 In 
2003, the U S Environmental Protection Agency announced an aggres- 
sive program to protect drinking water from atrazme an EDS that is 
also one of the most widelj used herbicides. 25 

There is also growing concern over developmental and neurological 
toxins such as the fire retardant polybrommated diphenylether that 
may contribute to learning disabilities, birth defects attention deficit 
disorder retardation, and autism These problems are increasingly 
widespread, but large uncertainties regarding their causes remain 
Twelve million American children suffer one or more developmental, 
learning, or behavioral disabilities Nearly three fourths of the twenty 
most-used toxic chemicals are known or suspected developmental 
neurotoxicants 24 The journal Science reported m 2003 that a Canadian 
government study of Inuit children found that “for the first time, long 
standing villains such as pesticides PCBs and mercury have been linked 
to weakened immune systems and developmental deficits ’ ,22 

We know little about die cumulative, long-term consequences of all 
chemical exposures on people We know even less about what the 
Chemical Revolution has done to natural systems Rachel Carson s 
Silent Springs published in 1962, concerned both people and natural 
systems 28 The book begins by quoting John Keats “The sedge is 
withr d from the lake, / And no birds sing ” The peregrine falcon the 
bald eagle and the brown pelican were on their way out before Silent 
Spring ignited a campaign that led to the banning of DDT aldnn 
dieldnn and other pesticides in the 1970s We should thank Rachel 
Carson whenever we see the remarkable pelican hurling itself beak 
first into th 3 water just beyond the surf But we should also acknowledge 
that the cause to which she summoned us is still at best half-won 
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From first World to Third World 

A myth still held by some is that pollution as mainly a problem of the 
highly industrialized countries Although it is true that the industrial 
countries create the bulk of the pollutants produced today, pollution 
is an enormous problem in developing countries and many of the most 
dramatic and alarming examples of its consequences are found there 
This is true whether we focus on such older problems as sewage sani 
tauon, and indoor air pollution or on such modem problems as pesticides, 
heavy metals such as mercury, and other toxic chemicals 

Industrial and energy growth have brought the panoply of traditional 
air pollutants to the developing world — m spades Devastating levels 
of air pollution now recur in many growing developing countries, par- 
ticularly in megacities Among the world s most polluted cities are 
New Delhi, Beijing, Mexico City, Shanghai, Calcutta, and Rio de Janeiro. 
These cities and many others in the developing world are plagued by 
gross air pollution levels that greatly exceed recommended limits from 
(be World Health Organization 19 

The developing world is also the scene of the worst water pollution 
today Megacmes generate mega-sewage, and the all-too-common pat- 
tern is discharge without treatment Only about io percent of India s 
cities have sewage treatment, and water contaminated by human wastes 
is one of the biggest killers in the developing world 30 
Another indication of the growing pollution potential in the develop- 
ing countries is the rapid expansion of the chemical industry m these 
countries Pesticide use m developing countries is accelerating rapidly; 
developing countries now consume about half of all insecticides 31 As 
a result Third World populations now rank high in their exposure to 
toxic chemicals. In a sample of ten industrial and developing countries, 
three of the four countries with the highest blood lead levels of their 
populations were Mexico, India and Peru, for the same ten countries 
DDT contamination of human milk was highest in China, India, and 
Mexico In smother comparison of the dietary intake of cadmium, lead, 
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and aldnn d e dnn t l n deve oping country i the samp e ranked 
at c r near the t >p U r each f the rhret 

Last the developing world is m w also t le scene of many environ 
mental spills and accidents Perhaps the worst chemical accident m his 
tory occurred in Bhop il India in 1984 more than two thousand people 
were killed The acodent occurred when a chemical used m the manu 
facture of pesticides methyl isocyanate (MIC) escaped and drifted 
mto crowded low income settlements that adjoin the Union Carbide 
tacihty The one positive consequence of this accident was heightened 
care in the international chemicals industry 

From Local Effects to Global Effects 

Nothing better illustrates tlte broadening perspective of pollution from 
a local affair to a global one than the evolution of concern about air 
pollution Global use of fossil fuels and the resulting emissions of tra 
ditional pollutants such as sulfur and nitrogen oxides that result from 
it continue to chmb Acid ram and smog on a regional scale as well 
as other consequences of these pollutants, are damaging plant and am 
mal fife over significant areas of the globe. Depletion of the stratosphere s 
ozone layer, despite dramatic reductions in CFC use, continues to reveal 
itself annually m the Antarctic ozone holt And, most serious of all, 
the buildup of greenhouse gases m the atmosphere — largely a conse- 
quence of the use of fossil fuels deforestation and certain industrial 
chemicals and agricultural activities' — continues, threatening societies 
with far-reaching climatic changes, rising sea levels extreme weather 
events, and other consequences 33 These interrelated atmosphenc issues 
constitute the most serious pollution threat m history 

Acid Ram 

The view of air pollution as primarily an urban problem was first chal- 
lenged by acid rain The atmosphere transports many air pollutants 
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hundreds ol miles belt <rc returning them tc the tarth s surface Dunrg 
this long-distanct crunspc rt tl e aimospi e t acts as a complex chemical 
reactor transforming the oollutants as tht\ inn raei with other sub 
stances moisture an i soi a energx Under conditions that aie common 
emissions oi sulfur dioxide md nit ogen oxides from fossil fuel com 
bustion are transformed chemica'ly mthc trmoxphc rt into sulfuric and 
nitric acids 

Acid deposition remains 1 probLm in Luiopc and North America 
and it has emerged as i major issue in parts of \sia and Latin America 
Many adverse environment il effects hax e been a tributtd to it including 
damage to buildings and exposed metals But attention bos focused 
mainly on acid ram damage 10 the n itural environment, particularly 
the acidification of lakes and streams 1 housands of lakes have gone 
acid and in effect died or declined is a csuit of widespread acid 
deposition in northern Lurope and North America Despite three de- 
cades of efforts to reduce sulfur and nitrogen oxide pollution data from 
the United States indicate that little actual recovery oflJvesand soils 
has occurred Researchers hive concluded that deep cuts in these pollut- 
ants emissions will be needed if full recovery is to be expected m the 
next twenty five years 14 

Moreover, some dimensions of the problem ha\e expanded Although 
acid deposition is still seen as the primary ionospheric agent damaging 
aquatic ecosystems other air pollutants, including smog can join m 
contributing to crop damage and forest problems. Air pollution has 
been implicated m large scale forest die-offs m southwestern China, 
and the World Rank estimates that the cost of air pollution in China s 
forests and crops exceeds five billion dollars annually ” Japan, India, 
the Republic of Korea, and Thailand aiso have regions with serious 
pollution damages to crops and forests 54 

Asia is also the scene of another recent example of once-local air 
pollution becoming a regional oi even global threat Scientists have 
detected a huge pollution cloud that forms periodically over the Indian 
Ocean Its composition resembles suburban air pollution in the United 


POLLUTION a N D CLIMATE CHANGE si 



Mares and Europe except that it reflects higher evels of b omass bum 
mg, such as the use of wood and dung for energy I he cloud stems 
from the huge increase m fossil fuel use and biomass burning m South 
and East Asia These scientists conclude tint further economic growth 
could make the situation more serious than U $ air pollution in the 
bad old days of the 1970s- They have observed that “unless international 
control measures are taken, air pollution m the Northern Hemisphere 
will continue to grow into a global plume across the developed and the 
developing world 37 

Loss of Protective Ozone 

Ozone (03), a variant o f oxygen, is present throughout the atmosphere 
but is concentrated m a belt around the earth m die stratosphere Ozone 
in the troposphere (nearest the earth s surface) is a component of smog, 
and it adversely affects human health and plant life Yet ozone is a valu 
able component of the upper atmosphere where it acts as a filter, absorb 
mg harmful wavelengths of ultraviolet radiation (UV-B) Without this 
radiation shield, more UV-B radiation would reach the surface of the 
earth, mid would damage plant and animal life and increase the risk of 
skm cancers and eye disease 

In 1974, two University of California scientists-, Mario Molina and 
F S Rowland, postulated that the widespread use of CFCs — highly 
stable compounds used in aerosol propellants refrigeration, foam- 
blowmg, and industrial solvents— could damage the ozone shield 
They hypothesized that CFC gases could add chlonne to the stratosphere 
and, through complex chemical reactions, reduce the amount of strato- 
spheric ozone allowing more harmful UV-B radiation to reach the 
earth s surface 

This hypothesis profoundly affected both the CFC industry and na 
tional governments The United States, Canada, and Sweden first banned 
inessential uses of CFC propellants, and several other countries followed 
suit Asa result, world production of the two major chloFofluorocarbons 
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decreased in the late 197-* Thev then began dimbmg again in t le ear y 
1980s, renewing international concern 

In 1985, when British scientists reported a dramatic seasonal thinning 
of the ozone shield over Antarctic 1 — the now famous “hole” m the 
ozone laver — the debate sw itched mo high gear At us largest, the 
hole was roughly the sut of Russia and Brazil combined 

I discuss in chapter 4 how the intemaronul community has responded 
to the ozone-depletion problem with precedent setting international 
agreements, the 1985 Convention for die Protection of the Ozone Layer 
and its 1987 Montreal Protocol, which have now required the virtual 
elimination of CFCs and bromine-containing halons m the industrial 
countries The Montreal Protocol now moves to focus on the developing 
countries, which are responsible for much of the remaining emissions 
With the cooperation of the developing nations, scientists estimate that 
die ozone layer could folly recover by midcentury 38 The ozone hole 
should begin closing in the coming decade We do live m a world of 
wounds, as Aldo Leopold noted but this wound is healing 

Global Climate Disruption and Energy Policy 

For the past quarter century, the international scientmc community 
and others have been sounding ever louder warnings that earth s climate, 
the climate that has sustained natural and human communities through 
out history, is now seriously threatened by atmospheric pollution 
The 1997 Kyoto Protocol to the Convention on Climate Change js 
the first international treaty with any teeth in it that seeks to address 
this issue In its simplest terms the Kyoto Protocol would require that, 
around zoio industrial countries reduce their greenhouse gas emissions 
to a level, on average, at least 5 percent below what those emissions 
were in 1990 Elaborations of die protocol allow countries to take credit 
for reductions they accomplish outside their borders and for carbon 
absorbed by forests and other so-called sinks 

When the Bush administration rejected the Kyoto Protocol the 
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demesne and intei national wnnasm st recti vtsi prompted the odmmistra 
non to take ti e sanii stt p that the v arter administration took twenty 
rwo years tather to refer the matte to the National Academy of Sex 
ences Th< answer me adm nstration received trorr die NAS yas not 
welcomed 1 Dt-heve because it supported the scientific consensus that 
the problem is mdetd real w The NAS report concluded that 

* Greenhouse gases are accumulating tn eai th s atmosphere as a result 
of human actn sties causing temperatures to rise Global average 
temperatures w armed by about i° F in the twentieth century and 
could increase bv _ 5^ F to 10 5" F in this century 
Human induced ft arming and sea level nse are expected to continue 
throughout thu centun and into the next 
This warming is caused by the cumulative effects of several green 
house gases that have built up steadily in die atmosphere, including 
carbon dioxide trom fossil fuel combustion and deforestation, methane 
from fossil fuels and agricultural activities nitrous oxiae from agri 
cultural activities and the chemical industry and specialty chemicals 
including CFCs 

Global warming could well have serious adverse societal and eco 
logical impacts by the end of this century and temperature and sea 
levels could also continue to rise well mto the next century even if 
societies stabilize the levels of greenhouse gases m the atmosphere 

Let s leave the scientific generalizations for a moment and consider 
some of the things that are m store if we do not act quickly to halt the 
buildup of climate changing gases Almost all of us will soon face 
changes in the world we have come to know I grew up fishing the tidal 
creeks that nbbon through the salt marshes of coastal South Carolina 
An emerging tradition near Charleston South Carolina, is the Low 
country Fishing Tournament, a fund-raising event for the Cystic Fibro- 
sis Foundation that brings fishermen, myself included to the beautiful 
coastal marshes of that region in search of spot-tailed bass and sea 
trout Sea level rise, one of the more certain consequences of climate 
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change would likely lead to the loss ot much of these sa't mai shes Al 
ready between 1985 and 1999, the souriu tstxrn states hue lost more 
than thirty two thousand acres of coasts! sslt marsh owing to develop 
ment sea-level me (a! re idv up mx inches) subsidence ind trosion 40 

A stud} bv the Pew C ente on Globa? Climate Changt describes 
what could happen In salt marsh and mangrove nabttats rapid sea 
level rise would submerge land waterlog soils, and cause plant death 
from salt stress If sediment inputs were limited or prevented bv the 
presence of food control navigational or other anthropogenic =>truc 
tures marshes and mangroves might be starved for sediment submerged 
and lost These plant systems can move inland on undeveloped coasts 
as sea levels nse on sedimentary shores with relatively gentle slopes 
but seaside development by humans would prevent inland migration 
Marshes and mangroves are critical contributors to tht biological pro 
ductivity of coastal systems and function as nurseries and as refuges 
from predators for man} species Thus their depletion or loss would 
affect nutrient flux, energv flow essential habita for a multitude or 
species, and biodiversity ” 41 

My w fe and I took our SCUBA certification exam m a bar m the 
British Virgin Islands listening to jimmy Buffett tapes and there is not 
much that we find more moving in nature tnan the life on a coral reef 
Yet coral reefs are another likely coastal casualty of climate change 
They are already threatened by abusive fishing and tourism, pollution 
and invasive species Changes m seawater chemistry caused by climate 
change could decrease coral growth Modest ocean warming can lead 
to coral bleaching the breakdown of the symbiotic relation between 
the coral animal and the algae that live with coral tissues Increased 
coastal erosion could silt up coral habitats. Before 1998, an estimated 
n percent of the world's known reefs had been destroyed by human 
activities, but die warming associated with the 1997-1998 El Nifio event 
severely damaged another id percent, and coral reef scientists are re- 
setting their agendas to focus more on chmate change 42 Indeed, painful 
to say, some observers believe that most of the world s coral reefs are 
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already doomed vnentisn* estimate that susta ned globa warming in 
excess ot i° C (about i° f ) an am junt of warming almost certainly 
already in the pipeline— would c tuse coral b'caching to become an 
annual event in most oceans, with severe effects on coral life 43 The 
two most serious coral bleaching events ever recorded at the Great 
Barrier Reel Marine Park off the Australian coast, occurred recently, 
m 1998 and 2002 44 

My hometown, the old colonial town of Guilford, Connecticut, is 
full of sugar maple trees Their red and yellow magnificence in the au- 
tumn is a small part ot the show that draws thousands to this region 
during that season ^et the results of ecological modeling show that 
climate change tn the second halt ot this century if it is not slowed, 
will largely eliminate maple trees and die maple sugar industry from 
New England 45 

I have a lovely book in my living room about Vermont m winter 
time 46 It was given to me by my daughter, who attended Middlebury 
College in thar beautiful state The text, written bv poet jay Panm be 
gins, “ People come here from around the country to see what Chnst 
mas ought to look like says Marsh Franklin a farmer near Ludlow 
They expect snow — lots of snow And, indeed, each of Richard 
Brown s evocative photographs of outdoor Vermont in winter is a 
scene of snow Climate change would alter these scenes. Winters would 
be milder and there would be less snowfall Ski areas are already being 
warned that maintaining snowpack will be difficult An increase in win 
ter temperatures of a° C in the Green Mountains will likely cause large 
snowpack reductions 47 

Snow and ice may be the canary in the mine for climate disruption 48 
If so, it would appear that the canary is fast keeling over Near the ski 
resort of Saint Montz in Switzerland, a large dam is being built to hold 
back not water but the anticipated collapse of a cliff due to melting 
permafrost 49 Thawing permafrost is now widespread m northern lau 
tudes and is itself a further source of greenhouse gases as carbon is re 
leased from once-frozen soils 50 Mount Kilimanjaro s famoifc snowcap 
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is now projected to be gone by 2020 Kilimanjaro s glauers, measured 
at five square miles m 1912 have now shrunk to one square mile 51 A 
sad joke at Glacier N anonal Park m Montana is What should the new 
name of the park be 5 Melting glaciers high m the Himalayas are creating 
unstable lakes that threaten to burst and endanger the lives of tens of 
thousands of people ’ There and elsewhere, glacial melt could also 
dimmish essentia 1 summer water supplies in the valleys and plains be- 
low These water supplies are absolutely anneal in manj» places In 
northern Pakistan, for example, glaciers are known to be the source of 
life and are thought of as spirits and w orsbipped Alaska has seen un- 
precedented winter mudslides Much of the stat'* is built on permafrost, 
and its melting could force the state into expensive infrastructure The 
iditarod sled race m 2003 had to begin in Fairbanks, there was not 
enough snow in Anchorage 

The Arctic seems to be the ep center for climate changes More 
wanting is expected there than anywhere on earth Since the 1970s 
the floating Arctic icecap has thinned by almost half The area covered 
year round by sea ice diminished about 10 percent a year in the 1980s 
and 1990s at that rate it will disappear altogether m coming decades. SJ 
But scientists are still trying to sort out natural trends from man-made 
ones One of the climate models used m the Arctic Climate Impact 
Assessment Program wipes out Arctic ice in the summer of 2050 others 
see sharp declines m Arctic ice (wh ch would open the long sought 
Northwest Passage) m the latter half of tne century 54 1 he consequences 
for Arctic life would be profound As researchers reported m Science 
If this trend continues, m fo years the sea tee could disappear entirely 
during summers- — possibly wiping out ice algae and most other organ- 
isms farther up the food chain, including polar bears. Whether or not 
that Arctic nightmare comes true, temperature fluctuations and winds 
driving the melting are already making many cold-weather creatures 
uncomfortably warm And melting is bringing a new threat people 
and their machines ” 55 

A further risk, at the other end of the earth, is the possible melting 
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nt tht grounded ict of rht gum West Antarctic Ice Sheet (WAIS) 
British and Norwegi m scientists have stimared that there is a 5 percent 
th ince that die WAIS v ill c is nugr tte sufhc ertk because of global 
warmmg that sea kvihwiHmi tfi ei. to six ket over die nest two hun 
d edvears. ft 7 hat ofcouise would be devastating VI hat f vourhome 
md your possessions had a $ percent chance of bung lost in a fire ? You 
would surelv take big steps to reduce that risk dramatically 

Perhaps most alarming a National Academy ot Sciences report of 
20oz predicts that we are likely to see surprises sudden shifts and even 
drastic upheavals m global climate and its impacts Recent scientific 
evidence shows that major and widespread climate changes have oc 
curred with startling speed [G] reen house warming and other human 
alterations of he earth s> stem may increase t le possibility of large, 
abrupt, and unwelcome regional or global climatic events 57 Even 
though almost all the effects of climate change are estima ed assuming 
gradual warming, with change unfolding over the twenty-first century 
the truth is that climate change may be more like throwing a switch 
than turning a dimmer 

The scientists with the International Geosphere-Biosphere Program 
concur “The evidence is now overwhelming that [nsing temperatuies) 
are a consequence of human activities [W]e are now pushing the 
planet beyond anything experienced naturally for many thousands of 
years The records of the past show that climate shifts can appear 
abrupdy and be global m extent, while archaeological and other data 
emphasize that such shifts have had devastating consequences for human 
societies In the past therefore, lies a lesson ,s 

Scientists at the Woods Hole Oceanographic Institution believe that 
the mo 3 t likely mechanism for abrupt climate change is disruption of 
ocean currents such as the Gulf Stream 59 Fossil evidence shows that 
the Gulf Stream has shut down in the past, quickly, and plunged the 
North Atlantic region (not just Europe) mto a dramatically cooler era 
Today s computer models suggest that a shutdown of the Gulf Stream 
would produce winters twice as cold as the worst winters on record m 
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the eastern Un ted States \X h~t % t cause us dee as at ng regional 
cooling" 1 Global u arming and other factors are melting northern ce 
and causing a dramatic i lcre ist in freshwater released into the North 
Atlantic This “freshening* 1 is well under way Indeed according to 
the Woods Hole scientists it is the la gen and mast dramatic oceanic 
change ever measured m the era of modern instruments *' <4D I lie mechanism 
by which this extra freshwater could disrupt the Gull btream is compli- 
cated hut basically the fresher water could both block the Gulf Streams 
release of heat and disrupt tne ocean currents that pull the warm waters 
of the stream northward Scientists reported that rivers were dumping 
7 percent more freshwater into the Arctic Ocean in 2002 than m die 
1930s, citing global warming as a hkek cause * l 

The impacts of climate change will not ot course, be confined to 
the northern latitudes. Important asymmetries exist between the countries 
of the well-to-do North and those of the poorer South The industrial 
countries have contributed far more to the buildup of greenhouse gases 
— the United States alone is responsible for 30 percent— and they have 
reaped huge economic benefits m the process The United States now 
emits the same amount of greenhouse gases as 2 6 billion people living 
in 151 developing nations Yet the devt loping world is more vulnerable 
to climate change Its people are more directly dependent on the natural 
resource base more exposed to extreme weather events, and less capable 
economically and technologically to make needed adaptations If these 
North South differences are not addressed with great care, they could 
easily emerge as an increasing source of international tension Within 
societies, the disruption of water suppltes or agriculture, as well as ris- 
ing sea levels and other impacts, could easily contribute to social tensions, 
violent conflicts humanitarian emergences, and the creation of eco- 
logical refugees 

Extensive biodiversity loss, extreme weather events such as extra 
ordinary droughts, floods, hear waves, and hurricanes* abrupt regional 
cooling, sea level rise, coral bleaching public health risks, and major 
new social stresses within and between countries— -all are among the 
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manv predated consequences of climate change Future generations 
will focus on the following number just as we follow quarterly eco- 
nomic reports today the amount of carbon dioxide m the atmosphere, 
measured in parts per million (ppm) Many of the serious environmental 
consequences — such as those noted in chapter i and here — would 
likely follow if atmospheric carbon dioxide concentration rises from 
today s 570 ppm to 650-700 ppm in a 100 (The premdustrai level was 
about 280 ppm )** 

The central goal of the international climate protection treaty sig rwyj 
in 1992 is to prevent this number from rising to a dangerous level 
Brian O Neill and Michael Oppenheimer of Brown and Pnnceton Uni 
versities respectively, have undertaken an important effort to define 
dangerous. 63 In Science, they assert that it would indeed be danger 
ous to risk catastrophic sea-level nse associated with the melting of the 
West Antarctic Ice Sheet or the disruption of such major ocean currents 
as the Gulf Stream 

To contain these risks O Neill and Oppenheimer conclude that na 
tions should prevent carbon dioxide concentrations from exceeding 
about 450 ppm In a busmess-as-usual scenario earth is scheduled to 
reach this level by about 2030, and most observers believe that achieving 
this goal is impracticable, particularly given the long lead-times involved 
in changing the energy system Certainly this goal cannot be achieved 
without an early and major international response The difficulty of 
the goal does not, however make missing it less dangerous* 

To realize the ambitious goal of halting the buildup of carbon dioxide 
at 450 ppm or below O Neill and Oppenheimer suggest that U S oomph 
ance with the Kyoto Protocol would be enormously helpful The Kyoto 
Protocol, which President George W Bush rejects but which die nations 
of Europe, Japan and Canada now support, would require that U S 
carbon dioxide emissions be reduced to 7 percent below their 1990 level 
by 2010 

Conventional wisdom holds that complying with Kyoto s goals 
would be prohibitively costly for Americans, and no doubt frill U S 
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compliance would come with a significant price t sg at this late date In 
an earlier era, the United States did one thing hat is now needed Dur 
ing the years 1973- 198(1 as a result of oil price shocks and energy 
efficiency policies overall energ) efficiency in the United States improved 
by an annual rate of 2 5 percent It is often thought that these were 
years of poor economic performance but between 1970 and 1988 the 
American economy expanded at a real rate of 3 3 percent per year 
Comparable energy efficiency gams, together with switching to natural 
gas, afforestation, emissions trading and rapid deployment of available 
renewable energy technologies, would allow the United States to partici- 
pate meaningfully m the Kyoto process 

The United States should join the Kyoto process both because Amer- 
ica is the largest emitter of climate pollution and because, for all its 
flaws, the Kyoto Protocol is the best means we have for beginning to 
reduce chmate-altenng emissions. The Kvoto Protocol has also forced 
development of many of the concepts, programs, and procedures that 
will be needed for the long haul It a doubtful moreover, that the devel- 
oping nations will act on their emissions unless the industrial nations 
— both richer and the source of most of the climate problems we face 
— validate the seriousness of the issue and demonstrate their commit- 
ment to action by taking the first steps The Kyoto Protocol, which 
currently applies only to the industrial countries, follows this approach 
If the United States stays out of the Kyoto Protocol, the process could 
collapse m the next phase the so called second commitment period 
For all these reasons and others, it is irresponsible for the United States 
to not ratify the Kyoto Protocol 

That said, there were almost certainly better ways to proceed on cli- 
mate change than the approach taken in the Kyoto Protocol More man- 
ageable and less susceptible to abuse w ould have been a simpler scheme 
that focused first on reducing carbon dioxide emissions from the energy 
sector in industrial countries and on greatly increasing efficiency of 
fossil fuel use in the developing countries, leaving international emissions 
trading and land-use contributions for a subsequent round (Specialty 
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chem ca s ike hydrohuoro^arbons cou d be regulated under the Mon- 
treal Protoco tropica forests deserve tl eir own mit ativcs ) 

Looking ahead, it ts difficult to exaggerate the scale of the challenge 
climate change pose;* to die United States In the decades ahead the 
United States and other industrial nations will likely be pressed hard 
by the developing countries to accept the proposition that the world 
should move toward equalization of national per capita emissions of 
carbon dioxide and other greenhouse gas^s Today, industrial countries 
account for about 70 percent of carbon dioxide emissions, about 3 3 
tons per capita. By contrast, the developing countries emit the rest at 
only o 5 tons per capita If die idea of eventual equalization among na 
nons becomes an objective, and societies also pursue the climate friendly 
goal of preventing carbon dioxide concentrations from exceeding 450 
ppm it follow s that industrial countries will have to decrease their car 
bon emissions per person more than tenfold during this century Since 
U S emissions are about twice the industrial country average, U S per 
capita emissions would have to decline twentyfold over this century, 
or by about 95 percent M (Developing nations carbon emissions per 
person would also have to be lower in 2100 than they are today, though 
only slightly ) Even if the far-reaching goals of equalization and stabih 
zation at 450 ppm are not fully adopted, the implications are clear the 
Kyoto Protocol goals for the United States represent no more than a 
modest down payment on what will eventually be required of us 
To achieve this transformation from very high to very low carbon 
emissions, thus avoiding extraordinary climate risks, two far-reaching 
shifts m energy technology and policy will be required 

Societies will have to shift from extraordinarily wasteful use of energy 
to extraordinarily efficient, precise energy use Engineer and industrial 
ecology pioneer Robert Ayres estimates that nineteen of every twenty 
units of energy generated in the United States go to waste 65 Not all 
of it can be captured for useful purposes, but much of it can — and 
much more than we currently use Fuel efficiency in transportation 
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can be increased severalfold with such available technology as hyhrid 
cars, fuel cells, light but strong space age composite materials, and 
aerospace-related integrated design that reduces the need tor heavy 
steel frames. Heating and air conditioning needs m new buildings 
can be reduced by as much as 90 percent by modern insulation tnple- 
glazed windows with tight seals, and passive solar design In port er 
generation, efficiencies can be greatly increased through combined- 
cycle (gas and steam turbines) and co-generation (combined heat 
and power) technologies And these innovations are only the begin 
rungs of what is possiole 

Societies will also have to move from a mix of fuels that is carbon 
intensive (relying heavily on coal and oil) to one with very low 
emissions of carbon for every unit of energy produced Here, there 
are several potential paths forward (3) shift 10 natural gas — us 
combustion produces less carbon dioxide per unit of energy than 
coal or oil, (2) shift to renewable energy sources, including wind, 
solar thermal, photovoltaic cells, biomass (including organic wastes), 
and hydropower; and (3) shift to nuclear power fission and fusion w 

Another path forward is beginning to receive considerable attention 
from scientists and engineers This option — caibon sequestration— 
involves extensive capture of carbon far beyond that possible by trees 
and other vegetation This approach presumes that a fossil or biomass 
energy source is used Chemical processes are then deployed to remove 
the carbon from coal, from smokestacks, or even from the air The re- 
sulting caibon compounds are then deposited (“sequestered ) presum- 
ably safely and permanently, in the oceans, on land, or underground 67 
My view is that prospective climate change is so risky and carbon 
dioxide stabilization at safe levels so demanding that virtually ail these 
approaches will be required in some form or other m die decades ahead 
We will not find a magic bullet or a simple solution Nor will all solutions 
be free of significant environmental costs The best one can say for 
some is that they will be better than climate disruption 
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1 he public policies ntecied to move impressively m these directions 
have been dev eloped and indeed h°vs been presented repeatedly over 
the past two decades One review of the large potential for renewable 
energy in the United States advocated targeted R&D funding tax m 
centives vehicle fuel economy standards, envrg) efficiency standards 
for buildings and equipment, renew able energy goals for electnc utiliti es, 
regulatory reform and removal of subsidies supporting the fossil and 
nuclear power industries 68 Drawing on a Department of Energy study, 
this survey indicated that a wide array of renewable power technologies 
should be competitive with coal by the decade 2010-20x0 even without 
policy measures to change their economic competitiveness. 6 ’ 

The potential for renewable energy to meet U S energy needs is 
widely underappreciated Wind power is besoming competitive with 
coal-fired electnaty generation today Stanford engineers Mark Jacobson 
and Gilbert Masters have calculated that deploying about 250,000 new 
wind energy turbines in the United States could eliminate the need for 
almost two-thirds of US coal-fired electricity generation To provide 
a sense of the significance of such a shift from coal to wind they estimate 
that u would reduce U S carbon dioxide emissions to the Kyoto Protocol 
goal of 7 percent below 1990 levels They further calculate that the 
space required for this deployment would only be a square 120 miles 
on a side of open farmland or ocean 70 

Wind energy has already emerged as a significant and rapidly growing 
component of energy systems in Europe and die United States is begin 
rung to catch up. In 2001 Denmark was halfway to meeting its goal of 
generating 30 percent of its energy from wind Germany is the world s 
largest wind-power nation Its wind machines produce electricity equiva- 
lent to about ten large (i ,000 megawatt) nuclear power plants 71 Modem 
wind machines are safer for birds and less noisy than early versions 
Investors take notice a power company controlled by Warren Buffett 
announced m March 2003 that 11 plans to build in Iowa the largest land 
based wind-power farm m the world 72 

Another renewable power technology with great promise for the 
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future is photovoltaic (PV) energy Not vet competitive its potential 
is enormous John lurrerof the U S National Finest able Energy 1 tbo 
ratary in Colorado puts it this way “A squart 100 miles on a side would 
during one year, produce the energy equivalent to that used annualk 
jo the entire United States Although o ooo squaic miles is a large area, 
it is less Jian one-quarter of the area that tl is countrv has covered with 
roads and streets If wind is added to he energy mix this area for PV 
is reduced (m fact, the United States also contains enough usable wind 
resources to produce all of the elec ncity used bv the nation) if geo 
thermal energy is added, the PV are i is even smaller and if hydroelectric 
energy is added, the area is again smaller The point is clear — we can 
gather more than enough renewable energy to power our society”"' 5 
The other area where new energy technology can contribute enor 
mously to meeting climate change and other environmental challenges 
ism transportation Already gasolme-eleanc hybrids are on the market 
getting better than 45 miles per gallon (mpg) Over fifty vears, a fuel 
economy standard of 40 mpg m the United States would save fitteen 
times more oil than the Arctic National Vv ildhft Refuge in Alaska is 
likely to produce Unfortunately in 2001 U S fuel economy fell to 20 
mpg, its lowest level m two decades 74 
Auto manufacturers in japan Europe, and the United States are 
among the many who are betting that one day we will be driving auto- 
mobiles with electric motors powered by hydrogen-consuming fuel cells. 
Producing the hydrogen, containing it, getting it to vehicles and using 
fuel cells (or, alternatively, modified internal combustion engines) o 
consume it all remain significant challenges but the potential benefits 
are enormous. If design features that allow a vehicle to get 45 mpg arc 
combined with fuel cells, rhe vehicles should be Ale to exceed the equiva 
lent of 80 mpg while producing water as the only tailpipe emission 
Many observers believe that the next energy earner w ill be hydrogen 
and that the “hydrogen economy” may be only decades away Fuel ceil 
vehicles are expected to enter mass production within a decade or two 
and renewable energy sources of hydrogen should be also competitive 
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within that time frame But many quest ns economic and environ 
mental remain unanswered and fuel cdls n the future are no substitute 
for increased foei economy today 

The United States has abour a hundred thousand gas stations The 
shift from what we have to a new system will not be easv Another big 
challenge will be leapfrogging these new technologies into the de 
velopmg world where growth rates in the number of vehicles and of 
vehicle miles traveled will continue to be high B\ 2015 greenhouse 
gas emissions from transport in the developing world are likely to ex 
ceed those m the industrial countries unless special steps are taken 
Finally coal is still in the race and is likely to stay there In early 
2003, the Bush administration announced an initiative (called Future- 
Gen) with the coal and power industries to build an advanced power 
generation facility that begins with coal gasification, produces elec 
tncity with a fuel cell and sequesters at least 90 percent of carbon emis- 
sions This initiative, if successful would not solve environmental 
problems associated with coal mining and transport but improvements 
on it could conceivably open the door to continued use of coal as a 
low-pollution fuel Given America s huge coal reserves and the political 
power of the “coal states" in American politics, this initiative is not a 
had idea if sufficien t attennon is given to the challenges of permanently 
sequestering the carbon dioxide generated by the coal gasification pro 
cess Some caveats must go with this endorsement federal energy R&D 
spending should be fairly distributed among all solution oriented tech 
nologies, renewable and nonrenewable energy should not be subsidized 
at all, but, if it 1$ die subsidies should favor those energy technologies 
with the lowest environmental impacts, and we should not sit around 
waiting on this new coal technology — wind energy efficiency improve 
ments, and other green measures are already available 

There are rays of hope that things are beginning to change on the 
energy policy front Perhaps the bnghtest of these rays is that more 
than half the U S states are pursuing initiatives that reduce greenhouse 
gas emissions New Hampshire and Massachusetts have legislation to 
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cut power pla it emissions of ca rbt n ditxide C norn a his movt d to 
regulate carbon dioxide emiss ons from auto exhausts New jersey has 
committed to reducing us greenhouse gas emissions to ses era! percent 
below 1990 levels by 2005 Oregon has established carbon dioxide emis 
sion standards for new power plants On the renewable energy front 
Iowa plans to get 10 percent of its energy from renewable resources 
by 2015, and Texas has a renewable energy portfolio requirement of 
2,000 megawatts of renewable power capacity m this decade, among 
others 74 

If more states head in these directions congressional action should 
not be far behind, and indeed action in Congress is beginning Early 
m 2003, Senators Joe Lieberman and John McCain introduced legis- 
lation to curb global warming by establishing a market based emissions 
credit trading system that will reduce greenhouse gas emissions The 
legislation, which is modeled after the successful acid ram trading pro- 
gram of Jhe 1990 Clean Air Act, would require a reduction m carbon 
dioxide emissions to the 2000 level bv the year 2010, and a reduction 
to 1990 levels by the year 2016 In other words, U S emissions m 2016 
would be “capped at the level that existed in 1990 The bill would ap- 
ply to emissions from key sectors — electricity generation, transportation, 
industry, and commercial, which together account tor 85 percent of 
overall U S greenhouse gas emissions These goals are much weaker 
than those m the Kyoto Protocol, but, if enacted, they would put the 
United States on the right track The “cap and trade* approach is an 
excellent way to proceed We must hope that this legislation or some- 
thing like it passes the Congress soon Another source of pressure for 
climate action is likely to come from the courts. Citizens, states and 
Other parties injured by climate disruption could seek redress m court 
In 2003 several northeastern states sued die Environmental Protection 
Agency under the Clean Air Act for fading to regulate carbon dioxide 
as a pollutant 

One factor that should drive renewed interest m energy policy' in 
the United States is our continuing dependence on foreign oil, now up 
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to f 5 percent of U S consumption A -oo- Department of Energy re 
port forecast increased dependence on o 1 from Saudi Arabia and other 
Middle Eastern producers over the coming two decades 77 Phil Clapp 
president of the National Environmental Trust, summed up our vulnera 
bihty man onderful bit of overstatement “ The ennre world economy 
is built on abet of how long the House of baud can continue ” 78 Inter 
estmgly Business Week broke with many of its advertisers m February 
2003 with its cover story “Getting Smart About Oil " The magazine 
powerfully advocated a farsighted energy policy for the United States 
On its agenda 

Boost industrial energy efficiency A leader in this area, 3M Corpo- 
ration has cut its energy use per unit of output by 40 percent since 
the OPEC oil embargo and is still improving it at 4 percent a year, 
Raise car and truck fuel efficiency Require new SUVs and pickup 
trucks to achieve forty miles per gallon and oil savings will be over 
two million barrels a day within ten years, about 10 percent of cur 
rent use. 

Nurture renewable energy The United States should catch up with 
northern Europe where wind already provides almost 20 percent 
of power needs, and we should set a renewable energy goal of 15 
percent of total U S energy, up from the current 6 percent, with a 
deadline, 

Phase in fuel taxes The cover story also advocates a gradually in 
creasing tax on oil and gasoline consumption so that their prices to 
businesses and consumers reflect their true costs — including security 
and environmental costs 79 

It is encouraging to see Business Week recommending this “soft 
energy agenda. Amory Lovms urged us in the same direction long ago, 
in 1976, m a farsighted Foreign Affairs article, "Energy Strategy The 
Road Not Taken*” 80 His letter to Business Week in response to the cover 
story did not gloat It said simply, "Your sensible energy prescription 
becomes even easier and more profitable with four additions 1) More than 
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200 uncounted distributed benefits make decent a i?edt> wer^nur e 
about tenfold more Valuable (w ww smaihspro^tjbk orgj „) f nplcd 
to quintupled efficiency cirs, hxe the uncompr irmvtd 9 ) mpg racism 
SUV developed m -000 needn t cost mote t Ur«hg*it n^irrirfh i d 
integrative design can make big saving* cheaper than tncrem mal oms 
(wwti hypercar com) 3) Such vehicles lower propulsive 1 * ad makes 
fuel cells small enough to afford even at early prises pern mmg ** rapid 
profitable hydrogen transition using existing technok gy rtni prg' 

images/other/ HC Strategy HCTrans.pdf ) 4) win poheussuch 
as revenue neutral car ‘fedbates and rewwd* for scrapping inefficient 
cars can command broad bipartisan consensus (w» neptuinaiive 
org) ” 81 Lovms has persisted with these themes for i quarter ceniui v, 
and slowly but surely he is gathering important converts. 

An Addition to the Environmental Agenda 

What could be the next lag global -scale pollution issue* Earth $ at mo 
sphere is mostly nitrogen, bound together as N 1 and not reacovt Bar 
tern such as those associated with legumes “fix nitrogen -hanging it 
to a biologically active form But here is the problem we humans have 
started fixing nitrogen, too, industrially and todav humans are fixing 
more nitrogen than nature does Once fixed nitrogen remain". active 
for a very long tune, cascading through the biosphere * 

Basically, the anthropogenic nitrogen is coming from two sources 
7 ) percent from fertilizers and a? percent from fossil fuel combustion 
Nitrogen fertilizers are often amraoma-based, their use is a huge global 
enterprise Ninety percent of this fertilizer is wasted, though, ending 
up m waterways and in the air and soil High temperature combustion 
in power plants oxidizes the nitrogen to produce a variety of nitrogen 
oxides. 

Nitrogen in waterways leads to overferolizanon and, when heavy 
to algal blooms and eutrophication- — aquatic life simply dies from lack 
of oxygen Nitrate m ground and surface waters is also a threat to 
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human health And there is another pathway tony percent of the 
world s gram goes to feed livestock which produce vast volumes of 
mtrogen-neh manure, much of v. hich ends up m the water All this ex 
tra nitrogen is also having effects on biodiversity and natural systems 
— shifting the species composition of ecosystems by favonng those 
that respond most Absent corrective action, nitrogen added to water- 
ways is projected to increase 25 percent in the OECD and 100 percent 
in the developing world between 1995 and 2020 8i 

In the air, nitrogen oxide from fossil fuel combustion reacts with 
volatile hydrocarbons and sunlight to produce smog, a nasty mix of 
photochemical oxidants, one of which is ozone It can also become m 
tnc acid and contribute to acid deposition Ozone (from smog) and 
nitrous oxide (from fertilized soils) are greenhouse gases, so nitrogen 
fixation also contributes to global warming As the 2001 Statement of 
the International Nitrogen Conference notes, biologically active nitrogen 
can “contribute to smog fine particle formation, visibility impairment, 
acid deposition, excess nutrient inputs to estuaries and near-coastal 
waters, global warming, and stratospheric ozone depletion. 84 Essential 
to life and necessary m our gardens and agricultural fields, nitrogen is 
the classic case of too much of a good thing 

The problem is truly global Asia now contributes 35 percent of the 
world s synthetic nitrogen Serious though this problem is, it has yet 
to attract the attention that CFCs or carbon dioxide have received 
Physicist Robert Socolow at Princeton is among those calling for some 
type of international nitrogen management agreement "As the agn 
culture and food system evolves to contain its impacts on the nitrogen 
cycle, several lessons can be extracted from energy and carbon one, 
set tire goal of ecosystem stabilization, two, search the entire production 
and consumption system (gram, livestock, food distribution, and diet) 
for opportunities to improve efficiency, three, implement cap-and 
trade systems for fixed nitrogen, four, expand research at the intersection 
of agriculture and ecology, and five, focus on the food choices of the 
prosperous.** 1 Once again, scientists are calling attention to a ma 
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|or gioba scale issue and are lak ng rhe- ead in ca j g t r ri media] 
action .* 6 

Americans began die war on oollu m i m w j b (he* C lean \ir 
Act It is hard to know whi happened to the utmn umei t hat mi 
evident then bur I suspeent has something r< do with our having ad 
dressed with some success the acutt obv mus. and j~ ilfumm j vvJts 

thereby creating rhe illusion that mt Drnhlem is toktc* Vi ra e n« « H 
created a fool s paradise ior our stives foi ihe more seno o poiH a 
problems are chronic insidious and global 
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Part Two And the World Responds 


The elephant in the room is our seriously deteriorating global environ 
nent, but few want to acknowledge it In chapters 4 and 5 , 1 review 
the current effort to respond to global-scale challenges and chart the 
lack of progress What is especially troubling is the contrast between 
the successful confrontation of many domestic environmental issues 
ind the failure on the global front. An analysis of the differences between 
the responses to each challenge yields some answers why attempts so 
far at solving planetary environmental ills have fallen short. Given the 
magnitude of the challenges, the responses mounted by the international 
community appear pitifully weak. 





First Attempt at Global Environmental 
Governance 


We travel together passengers m a little spaceship preserved 
from annihilation only by the care the work, and I will say the 
love we give oar fragile craft Adlai Stevenson, in his last 
speech, 1965 

The good news is that, starting m the 1980s, governments and others 
did take notice of large-scale environmental deterioration and did begin 
the process of assuming responsibility for planetary management What 
has emerged since is the international community s first attempt at global 
environmental governance All is not well m this new arena, to say the 
least, but it is important to acknowledge what has been accomplished 
Before examining these accomplishments, I should comment on vo- 
cabulary “Global governance" does not imply a global government, 
nor does it include only the actions of governments Many non 
governmental communities, for-profit and not-for-profit, are already 
playing large roles in the governance of the global environment as we 
mow it today 

Also, it is interesting to contrast the environmental field with the 
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economic one l he phrase manag ng the global economy comes 
easily it is frequently heard beca i*e it s a pnonty enterprise of govern- 
ments mu nlateral financial institutions and manv others But “man 
aging the global environment * It still sounds a bit strange perhaps 
futuristic. Yet it should not The global environment is more of an mte 
grated system than the global economy It is even more fundamental 
to human well being And as we have just .seen, it is powerfully affected 
by human activities and requires management 

So what has been accomplished to dare in the area of global environ 
mental governance* 

An agenda of the principal latge scale environmental concerns of 
the international community has been defined, and it is widely under 
stood that addressing these concerns requires international agreement 
and cooperation In response to this agenda, there has been a huge up- 
surge of international conferences, negotiations, action plans, treaties, 
and other initiatives New fields of international environmental law 
and diplomacy have been born There are fat law casebooks on inter 
nanonal environmental law now, a far cry from the situation when I 
attended law school in the late 1960s and there were no courses m en 
vironraental law, domestic or international These casebooks are hage 
because there are now about 250 international environmental treaties, 
two-thirds of them signed m recent decades Most of these agreements 
axe bilateral or regional agreements, about 15 to zo have broad inter 
national sponsorship and significance 

There has been a vast outpouring of impressive and relevant saen 
tific research and policy analysis as well as a flourishing of sophisticated 
action by an ever-stronger international community of environmental 
and other nongovernmental organizations Initiatives have ranged from 
global to local, from civil disobedience to die publication of countless 
reports by analytical think tanks 

Both national governments and multilateral institutions, such as the 
United Nations and the World Bank have recognized these concerns 
Although many multinational corporations are still m denial, others 
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have become highly innovative and have moved ahead with imp res 
sive steps, often before their governments. In the academy international 
environmental affairs have become a major subject of scholarly inquiry 
and teaching m environmental studttt political science economics, 
and other departments. A large body of relevant scholarship nov exists 
Let us turn now to the agenda of large scale environmental concerns 
to which governments and others have paid attention How did this 
agenda emerge* 1 How were die issues identified and framed* 4 By whom ? 
How did they gam recognition and political traction 
TO put these issues in perspective, it is useful to begin at the begin 
ningwith the emergence of the modem era of environmental concern. 
This emergence occurred first in the L mted States, though others hke 
Canada and Japan were in this early wave It was dnven by concerns 
that were domestic, indeed they were mostly local issues local air and 
water pollution, stnp-minmg highway construction, noise pollution, 
dams and stream channelization, clear-cutting, hazardous waste dumps 
the local nuclear power plant, exposures to tome chemicals, oil spills 
suburban sprawl Concern about these issues gathered strength through- 
out the 1960s, culminating m the passage of the National Environmental 
Policy Act in December 1969 and tn the first Earth Day a few months 
later Within the short span of a few years in the early 1970s, EPA and 
CEQ were established, the Clean Air and Water Acts and other major 
federal legislation were passed, and the federal courts were deluged 
with lawsuits brought by a new generation of environmental advocacy 
organizations often funded by major U S foundations It was during 
this period that groups like the Natural Resources Defense Council 
and Environmental Defense were launched, NRDC and Environmental 
Defense with major support from the Ford Foundation 
The new environmental movement handed the business community 
and foot-dragging government agencies a long string of defeats, it 
often left scientists anxious in their efforts to keep up Large majorities 
of the public were strongly pro-environment, and the public was fully 
aroused Congress responded with far-reaching, expensive requirements 
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nl of Scientific Unions reports on the buildup 
h and other “greenhouse gases” m the zma~ 

cmmt faok is discovered 
f the World CommissMUi on Environment and 
■opmem (Bruaddand Commission) is released 
1 Protocol m mom depletion is adopted 
invention on the Control of Tramboumkrj 
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and tough dead! nes f r ndustry A t pping point a phase change 
was reached gp\ ernment action that net seemed impossib e became 
me vi tab e 

How did this happen^ A number of factors came together First 
there was the rising demand for environmental amemrv m an increas 
ingly affluent postwar population Between 1950 and 1970 L S per 
capita income rose by 5a percent People sought the amenities of the 
suburbs by 1970 there were more Americans m the suburbs than the 
cities or rural areas National park visitation doubled between 1954 and 
19(12 and doubled again by 1971 1 

Second* pollution and blight u ere blatant and obvious to all Smog 
soot, smarting eyes coughs from air pollution streams and beaches 
closed to fishing and swimming, plastic trash and toxic chemicals that 
would not go away, birds, even our nat onal symbol the bald eagle, 
threatened by DDT pesticide poisoning fish kills power plants and 
highways through neighborhoods marshes filled for new tract houses 
and streams channelized for navigation and drainage 

Third, the social and antiwar movements of the 1960s had given rise 
to a new questioning and politically active generation These movements 
showed that political activism could work Our young group at the 
Yale Law School who helped found the Natural Resources Defense 
Council, for example, was inspired by the work of the NAACP Legal 
Defense Fund And some were not so young Senator Gaylord Nelson, 
aware of the teach ms to protest the Viemam 'War had the idea for a 
national teach-in for the environment and thus launched what became 
the first Earth pay in 1970 

Fourth, there was a widespread view that major corporations were 
getting away with murder Rachel Carson published Silent Spring m 
1962, first in the New Yorker 2 Ralph Nader wrote Unsafe at Any Speed 
tn 1965 J The play had to have a villain, and corporate America was it 
In 1968 , 1 was the research assistant to Yale professor Charles Rach 
He was working on a best-seller he would release in 1970 The Greening 
of America, again first in the New Yorker In it, Reich would write “In 
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the second half of tl c twent tl c n ur iht mb nur i { an anach 
romstic consciousness charm. n.tizod b mvih and j n urnan con 
sciousness dominated bv the machine rat ina it\ of rla. Corporate 
State hate between them proved ut eriv unable to manage guide, or 
control the immense apparatus of technology md org muition that 
America has built In consequence this apparatus ot power has be 
come a mindless juggernaut destrovtng the environment obliterating 
human values and assuming domination over the lives and minds of 
its subjects 4 Reich saw m the new generation tht force that could 
change ail this. 

Fifth, the likely opposition — the business community — was caught 
offguard, without time to marshal its t oops or gaiier its ammunition 
Interestingly, ev en the bierra Club w as surprised The club s executive 
director was later to note that they w ere taken aback bv the speed or 
suddenness with which the new forces exploded Wt were severely 
disoriented 5 

Last, there were the precipitating events the Cuyahoga River in 
Cleveland bursting into flames, the intenor Department proposing to 
flood the Grand Canyon Most significant there was the Santa Barbara 
oil spill in 1969 The rest as they sav is history 

Several points about these semmal developments are notable The 
global scale challenges that concern us today were largely absent from 
discussion Second, science and scientists aided but did not drive the 
Earth Day agenda Some individual scientists plaved major rote — 
Paul Ehrlich John Holdren, Barrv Commoner, and George Woodwell 
among them But the issues were advanced mainly bv key events and 
by the realities of people s experiences Similarly Jhere was little need 
to try to define and promote “an agenda ' The agenda was defined by 
everyday insults and the cumulation of actions m response To illustrate 
the degree to which this was true, we who were responsible for environ- 
ment m the Carter White House, and indeed the environmental commu- 
nity generally, were largely unaware of thousands of abandoned hazard- 
ous waste sites scattered across the United States Housewife Lois Gibbs 
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and her effotts it Ltnt. C anal put msmptoi li t agenda no thebcieti 
lists or thi go\enumm and i f nappimd dtu it uthtaf theeady envirory 
menial U gishum had bttn passed 

So tf this x* as the domes w ^tne Atttrt auc tin global scale«ssues 
of prim try concern to as here 1 Modi as the domestic agenda of 1970 
-was forming in the 196c s the g’obal change agenda w is quietly takng 
shape m the 1970s 1 hrougnout sht 9*^ 1 stc dy tream of pubheattons 
emerged with a olanetary perspective calti ig attention to global s. ,>le 
concerns. Most were « rsm n by scientists w th the goat of tuk ng their 
findings and diose of other suent ts *o a larger audience I would call 
particular attention to the follow ing path breaking publications not 
all of wh ch met with universal acclaim 


1970 


1971 

1972 
1972 

1972 

1978 

1978 


Man s lmpat.i on the Global Environment the Report of the 
Study of C nticai Em ironmentai Problems (a scientific group 
assembled at MIT) 4 

This Endangered P^ane by Richard Falk 1 
Exploring New Ethics for Surv va/by ( «rrett Hardin® 

The Limits to Growth by Demos and Dand Meadows and 
colleagues* 

Only Ore Earth by Bd'bara Ward and Rene Dubos 10 
The Human Fu u-e Revisited by Harrison Brown* 1 
7 he Twenty-Ninth Day by les er Brown* 2 


There were also numerous repons r rom scientific groups, especially 
panels and committees organized by the International Councd of Scien 
tific Unions, the U S National Academy of Sciences, the International 
Union for the Conservation of N ature and Natural Resources, and the 
United Nations Environment Programme These reports included the 
now-famous 1974 study of Sherwood Rowland and Mano Molina ex 
plaining the potential of CFCs to deplete the ozone layer 13 (This re- 
mains the only environmental research to date to win Jie Nobel Prize ) 
And they also included the first effort of the National Academy of Sci 
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ences on the problem of global climate things the L harnev Report 
m 1979 'which said most of what we needed £0 know about climate 
change to rake actior 14 These reports ard the stead v st earn of pubii 
cations from Lester Brown and his earn ' 5 t the ^koridwatvh Institute 
collectively laid out the key issues 

Then around 1980 a sfivs of reports began to pull together these 
issues into a coherent agenda foi international action These ind ided 
the World Consen ation Strategy by IUC\ and UNEP w hnvi onment.il 
Research and Management Priorities for the 1980s published m Amino 
by an international group of scientists organized b\ the Roya' Sw edish 
Academy of Sciences 16 The World Environment 19-2-19$-. bva UNEP 
cientific team 17 and rhe two that I helped lead The Global 2000 Report 
to the President and its follow up report Global Future Time to Act by 
U S government teams organized by President Carter s Council on 
Environmental Quality 18 These svntheses were predominantly scientific 
efforts designed to bring global scale challenges forcefully to the atten 
aon of governments 

Collectively, these reports stressed ten principal concerns 

1 Depletion of the stratospheric ozone layer by CFCs and other gases 

2 Climate change due to the increase m greenhouse gases in the 
atmosphere 

3 Loss of crop and grazing land due to desertification erosion, con 
version of land to nonfarm uses, and other factors 

4 Depletion of the world s tropical forests leading to loss of forest 
resources, senous watershed damage (erosion, flooding, and salta- 
tion), and other adverse consequences 

j Mass extinction of species, principally from the global loss of wildlife 
habitat and the associated loss of genetic resources 

6 Rapid population growth burgeoning Third World cities, and eco- 
logical refugees 

7 Mismanagement and shortages of freshwater resources 
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8 Overfishing habitat devt uttmn and p( Jlution m the marine envi 
ronment 

9 Threats to human health Iron mismanagement of pesticides and 
pe sistenr organic pollur <ms 

10 Acid ram and more generally the effects of a complex mix of air 
pollutants on fisheries forests and crops 

Clearly this tv as a new agenda, very different from the one that sparked 
Earth Day in lyso 19 

Parallel with these efforts of die scientific communstv to influence 
die agenda were a series of stage setting developments that opened the 
door to their influence Political scientist Keith Caldwell has noted that 
before the international environmental movement could be bom, two 
events had to occur environmental policy had to be legitimized at the 
national level and the hfe-sustainmg processes of the biosphere had 
to be perceived as a common concern of all peoples Caldwell sees the 
1972 U Js Conference on the Human Environment the Stockholm 
Conference, as -crucial in both respects 20 It forced many national gov 
emments to develop domestic environmental programs (e\ en those in 
Europe which were clearly lagging behind the United States at this 
point), and it legitimized the biosphere as an objec* of national and 
international policy and collective management 

The Stockholm Conference also had a further major consequence 
the creation of U NEP, which had a major impact m the 1970s m framing 
the global agenda. UNEP made estimates of deforestation and promoted 
strategies of action, it convened the 1977 international conference on 
desertification, it promoted international agreements on the protection 
of migratory species « promoted the World Climate Program of the 
International Meteorological Organization, all in the 1970s 

Also of consequence in setting the stage were the international agree 
ments of the early 1970s This penod saw the beginnings of some of 
the most successful, if narrowly focused, environmental treaties, mclud 
mg those regulating pollution from ships and the mtemaaowl 


trade m endangered species Tl e Ui ittd Stares provided strong intei 
national leadership in this period As the first chairs o the Council on 
Environmental Quahtv Nivon administration appointees Russell Tram 
and Russel] Peterson were vigorous and visible advocates Thedehb 
erationson these treaties as well as those on World Heritage Sites and 
protected wetland areas helped move international environmental con- 
cern mto the spotlight 

By the mid-1980s the intellectual and policy leadership of the scien- 
tific community of the environmental community (with groups such 
as IUCN, Worldwatch ard the World Resources Institute) and UNEP 
had paid off a new and international envi onmental agenda had been 
established— one that governments would have to address collectively 
m some way to be credible The case for major action on these ten is 
sues was too strong to ignore and the intellectuals m the scientific and 
environmental communities could get excellent media access to keep 
the pressure on and the issues before die public. All of this was advanced 
and reinforced by the influential report of the Brundtland Commission, 
Oar Common Future in 1986 21 

In other words, the global agenda emerged and moved forward 
thanks primarily to a relatively small international leadership commu- 
nity in science, government the United Nations, and civil society They 
took available opportunities to put these issues forward — indeed, they 
created such opportunities — so that governments had little choice but 
to respond The game that many governments played, as we shall see, 
was to respond but not with force 

With this as a background comparing the politics of the global 
agenda with that of the original, predominantly domestic, agenda of 
a decade earlier is instructive The differences have proven consequential 
Consider these contrasts 

The issues on the domestic agenda were acute, immediate, and un- 
derstandable by the public Those on the global agenda tend to be 
more chronic more remote (at least from the well-to-do North), 
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and nxhnn.ail\ toi'-'piit ulu and timv diihcuit to unde s and and ie 
late to. 

rht global igtnda this \ did not spring h »uom up from actual ua 
pacts on people if was ft rged top down at the international level 
by science,, often disputed science by tn\ironmtn*al groups, often 
with circumscribed c-eaibifttv irdbvlNRJ iptaimt sizedUN 
agenev tucked awas m Is *m bi 

■ The domestic agends <».js ranviated i to legi-.hr on before corporate 
and othei opposition was aroused A# non on he globa 1 agenda has 
been pursued m the conte> i of alerted prepared a id powerful oppo 
sinon when perceived corporate m ertst*- are viewed as threatened 
The world s mo'-t powerful country led m tht fight for national 
level action m the 1970s but it has largely faded to gr% e international 
leadership on me globa 5 agenda Indeed following its leadership on 
ozone depletion the United States has typically been the principal 
holdout on international em ironmental agreements 
The vdlamy of the global agenda 1$ ambiguous Global scale envi 
ronmental problems can t he blatned only on big corporations when 
our own lifestyle, mismanagement bv governments North and South, 
and other factors are so clearly implicated Increasingly, pollution 
comes not from something going wrong but from normal life 

Collectively these contrasts underscore the weak political base on 
which our concern for the global environment has rested In light of 
these barriers to progress, it is a wonder that any was made Yet by the 
mid-1990s each of the ten challenges mentioned previously had be 
come the subject of international treaties, plans of action, or other mi 
natives Several of the issues received major attention at the Earth Sum- 
mit m Rio de Janeiro in 1992 

Let s return to the list of the ten global-scale concerns — the global 
change agenda that emerged around 1980 — and ask in each case what 
has been the primary international response 22 
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Opme lover depk non The JQh-j V lenna Convention (or t red tv ) on 
the Protection of the Ozont i aver anc its 19b” Montreal Piotocol 
and its subsequent tvisionv art b> 1 11 the most consequent al of 
all the international agreements mentioned h* t The Montreal 
Protocol Ins effectively banned almost all the ozone depleting 
chemicals around the world The Montreal Pro ocol established a 
special fund that helped to ensure almost univeisal participation 
by developing coun nes 

Climate change The Earrn Summit at Rio was the site of the signing 
of the Framework Convention on C lunate Change ot 1992, and 
funding to assist the developing world is available under the Global 
Environment Facility (GEF) The G EF w as created following the 
Earth Summit to provide financial support to developing countries 
for the efforts to address global scale environmental concerns The 
now-famous Kvoto Protocol is in agreement within the framework 
of this convention \t this -voting it appears that the Kyoto Protocol 
will soon enter mto force even without U S participation The 
Kyoto Protocol sets specific targets and timetables for the reduction 
of climate-altenng gases in industrial countries 
Desemficauon Here principally two things have happened follow 
ing a commitment at the Rio Earth Summit, the international com 
mumty agreed m 1994 to the Convention to Combat Desertified 
non, and efforts have since been made to increase the volume of 
development aid targeted to this problem This convention like 
those for biodiversity and climate, contains requirements that par 
ucipatmg governments develop their own plans of action focused 
on the issue 

Deforestation No convention has yet been adopted addressing 
deforestation but nonbinding principles to guide the sustainable 
management of forests were agreed to at the Rio Earth Summit 
They were followed by an, impressive international effort led by 
environmental organizations and private foundations to promote 
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the certihvatuin and ecolabehrg of forest products when those 
products are de ived *rom sustai tabic fores management based 
on these principles, fhr certification process is beginning to gather 
steam half tht wooden aonrs solo today hv Home Depot are so 
certified Also there has been a substantul increase in development 
assistance and Nf O activity to protect tropical forests 

5 Biodtven n loss 1 he Convention on Biological Diversity was also 
signed at the Rto Earth Sato mi *r 1991 funding to support hio 
diversity conservation ss provided under the GEF As with forest 
protection NGOs and the development assistance community have 
increased cooperation to protect biodiversity as we noted with 
regard 10 the Amazon Man y other conventions address narrower 
issues of wildlife and habitat protection 

6 Papulation growth There is no population convention, but a major 
international plan of action was forged under U N auspices m Cairo 
in 1994- Funding of international population programs has increased, 
but not by the amount agreed at Cairo. 

7 Freshwater resources The Convention on the Non Navigable Uses 
of International Watercourses has been negotiated but has not gone 
into effect and it may never succeed unless political support picks 
up A number of regional agreement now address the environmental 
aspects of watershed management. Funding for protection of inter 
national waterways is one of the funding windows under the GEF 

8 Marine environment deterioration A host of international agree- 
ments, led by the U N Convention on the Law of the Sea, now 
cover ocean pollution, overfishing, whaling, and other issues. Inter 
national env tronmental law is arguably more developed in the 
oceans area than any other 

9 Toxtfcation The Basel Convention now regulates the international 
toxic w&stes irade, and the Stockholm Convention on Persistent 
Organic Pollutants (POPs) promoting the phaseout of twelve highly 
dangerous chemicals was signed in 2001 The POPs convention 


provides a framework for (fit regulation of other chemicals in the 
future 

io Acid rain The C omention on Long Range Transboundarv Air 
Pollution a regional agreen em invoh ms Europe emulates tmis 
sions of both sulrur ind nitrogen oxides Some countries including 
the United States have their ow n domestic regulations and the United 
States and Canada have an important bilateral air quality agreement 

How can we characterize this international response^ One pattern 
that has emerged is what can now be called the “standard model — 
that of first negotiating a general framework convention that defines 
the problem and provides for agreement on broad policy issues The 
framework convention is then implemented over time with more specific 
and stronger protocols, as science and politics allow Making technical 
and financial assistance available to developing countries facilitates 
their participation The evolving system of norms and rules specified 
in the convention and its protocols are referred to as a regime Not 
all multilateral environmental agreements follow this standard model 
but many do, especiallv the more recent 

It is very important to note that these regimes for climate for bio 
diversity, and so on are legal regimes The principal response of the 
international community to global scale environmental challenges to 
date has been a legal one Other avenues have been pursued, such as 
somewhat increased government spending on these issues, but the pri- 
mary focus of the international community has been international en- 
vironmental law, including so-called soft law, the nonbinding inter 
national policy declarations This area is where most people concerned 
about the global environment, whether m or out of government, have 
placed their bets this is where the solutions have principally been sought 
This is where most of the intergovernmental effort has been expended 
The 1985 Vienna Convention for the Protection of the Ozone Layer 
and its 1987 Montreal Protocol show how the process is supposed to 
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work * Let s trace the ozone kyer protect on process through its var 
ous stages Numerous ana]} sts have taken the. r ] ands to outlining the 
stages in the ife of an international environmenta regime I break the 
process down into four stages here 

The first stage precedes actual international negotiations It is the 
stage of problem identification fact finding and agenda setting In 
many cases, scientists have brought the issue forward to the attention 
of the public and pohcyma! <_rs Sometimes focusing events dramatize 
that the problem is real iOt just scientific speculation Coalitions of 
environmental groups concerned scientists., and government staffs 
typically form in this stage Through their policy entrepreneurship 
and advocacy, they get the issue on the agenda that governments feel 
obligated to address And typically the first thing governments do is 
to commission more research and fact finding 

In the case of ozone depletion scientific concern first focused on 
the risk that exhausts from the proposed super-sonic transport (SST) 
aircraft — now represented by the Concorde — could deplete the 
earth s protective ozone shield Then m 1974 Mohna and Rowland 
published their research showing that CFCs, though highly stable com 
pounds in the troposphere, could release chlorine in the hostile envi 
ronment of die stratosphere The chlorine would m turn set off a chain 
reaction that would deplete the ozone there CFCs and similar chemi 
cals were in widespread use at the time as aerosol propellants (spray 
cans), refrigerants, and solvents, so the Molina Rowland hypothesis 
led to intensive research efforts by scientists m and out of government 
The media, environmental groups and others raised the issue s visi 
bility Then, in 1977, the United States, Canada, and Nordic countries 
called upon UNEP to undertake a major fact-finding and issue defim 
tion exercise So, between 1974 and 1977 the ozone depletion issue 
moved beyond a question of science and made it onto themtergpvern 
mental agenda 

The second stage in the convention/protocol process is the stage of 
negotiation, bargaining, and agreement on what actions to take The 
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typical framework convent on pro*. d*_ p *,4 ns. i ? *1 ^ 

aes, statements o f broaa goals und tnsfi utn iwi i id pi 4 r t 
ments Tremors cfafliuiltnegot.atK«is ait ri ir«* « u ^ ,f f 
and action-oriented protocols that 1« How Ip tht ^ ss* f t i\ f 

non, there was sn ! l much insert nets hot. t Uvnn <>\ 1 M t 

lem when UNfcP showtng lead^rstjp tun t t \ ' i t 1 s 

international negotiations in O' ^ta&.rno !<oi 1 _ 1 *i 
m the face of setennnc u certainty tniri '•ajthtti 1 « t { t 
to act in the face of uncemmtv that hast sar tnrm 5 t 1 t t 
mate change ) In 19R4 and joS, \ \S \ u-o a ruud n 1 t 
national scientific review and a povv trf 'uwhn m >J 
was made The study pointed oi t that Cl < s s 1 tin at n sp i» 
doubled between 1975 and 198, , 3rd st projt-utd „ suui t* t 
of stratospheric ozone by 2150 it 1980 use arcs o t H > im 1 3 

Additional skin cancers were estimated liu nm^r rk * w \ 
on protecting the ozone lav er follow td pr wnptl r i St 
The framework convention tseffmire \ cslh-d ne 1 5- n 
take appropriate measure-^ to protect the (w m. ’ i\tr ’t * v t « 
things that are now sta vdard 1 estaMishtcia t onltrctui 6 in *"i 11 
to the convention consisting of all countries th it In t r n «, fit t 
vention And it established a 0 S sccnut-n t to <* t i,r V t j if ji , 
on the Parties These secretariats are of grt it nipor t, u , 1 

commission studies, consolidate -^search t suits ck dtp a * m 
tocols and early drafts of them and gem ra1|> pro itk „n M , „ K * , 
pemse and frame the agenda toj the C onferem - of th l a , *. 

Moving beyond the framework umtmien he « A m « 1 , 

second stage began m the eifr>rt to agree on vhaiWs am- known « 

1987 Montreal Protocol Before die b-gnnmgs of »he M01 tv4 P * w 
negotiations in 1986, two big stumbling biout&. prevent! d „ut 1 J* 
United States and others in the lead states group dvtwui h 1 
a treeze on CFC production and second a 9* peicem ph « * 1 Jnri 

production over ten to fourteen years These mt* « es »«. «. ,, *rd 
strong y y the chemical manufacturers represents a w u 1(s { , (t - , 
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States by the fifty member Alliance for a Kesponsible Cl* C Pol cy (As 
late as 19S8 the CFC Alliance was claim ng that CFCs present no 
significant risk ) That was the first stumbling block The other was 
Europe Europe seems ahead of the United States today on climate 
protection and other issues, but that was not true in the mid-1980s 
Most major European governments tended to adopt the position ad 
vocated by their national companies too percent 

But all this was about to change, and it is useful to understand why 
First, the U S government made th$ ozone issue a true priority and 
turned the State Department loose to lobby more than sixty governments 
intensively Second, the industry coalition began to collapse when the 
single biggest manufacturer, DuPont, announced in 1986 that it could 
develop CFC substitutes within five years. But DuPont was reluctant 
to initiate production of these substitutes unless strong international 
regulation created a market for them by phasing out CFCs Others m 
industry understood that they would be better off with international 
action than with further unilateral U S action, which was also a strong 
possibility Third, UNEP s executive director, Mostafa Tolba, catne 
out swinging, as he would do often thereafter, putting both his and the 
United Nations weight and credibility behind action Strong personal 
leadership from outstanding individuals has proven essential in forg- 
ing many global-scale agreements Fourth a major “focusing event 
occurred when the ozone hole was discovered over Antarctica And, 
finally, the United States and other governments showed a willingness 
to compromise In the end the Montreal Protocol required that the 
industrial countries reduce their CFC production by 50 percent below 
1986 levels by 1999, a formulation that would later influence those ne 
gotiattng the Kyoto Protocol 24 

The third stage in the treaty-making process is the formal adoption 
stage Conventions and protocols are first signed but do not “enter into 
force until they are ratified by a specified number of countries or, 
sometimes, countries representing a specified share of the problem or 
its solution 
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The final stage ot the convention/ protoco process is that ot imp e 
mentation, monitoring assessment and strengthen ng Here again 
the ozone convention process is nstructive Driven by further science 
and by “focusing events like the ozone hole over Antarctica the Ozone 
Layer Conference of the Parties has responded repeatedly to strengthen 
the regime It also acted to create the so called Multilateral Fund to 
support the ability of developing countries to shift to safe substitutes 
As political scientist Gareth Porter and his colleagues note The Mon- 
treal Protocol is the best example so far of a regime that has been con- 
tinually strengthened in response to new scientific evidence and techno- 
logical innovations ” 25 As a result if developing nations reduce their 
emissions as expected, scientists are now forecasting the recovery of 
the ozone layer by 2050 

The Montreal Protocol is the crowning achievement of global envi 
ronmental governance Diplomats, corporations, scientists, and environ- 
mental leaders have succeeded in sharply reducing the release of ozone- 
deplenng substances, to the point that it is possible to envision recovery 
of the earth s ozone shield, a remarkable accomplishment But what of 
the other nine challenges on the global environmental agenda and 
what can we say about the overall international response to date- 5 

Clearly, progress on ozone depletion gets an Honors, but what of 
the other issues ? I am not a very tough grader, but I m afraid my grades 
would be low I d give a Low Pass to our progress on population control 
and acid ram but, I m afraid, Fails to the other seven, for two reasons 
First, as discussed m the prologue and part I the threatening environ- 
mental trends highlighted a quarter-century ago have continued, so 
that today the problems are deeper and more urgent But if we have 
not actually done much, perhaps we have m these twenty plus years 
laid a good foundation for rapid and effective action Perhaps the inter- 
national treaties and action plans have given us the policies and programs 
we now need, and we can at last get on with it Here, unfortunately, we 
arrive at a second set of distressing conclusions 


The results of two decades of international environmental negotiations 
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are disappointing lr s not that what has been agreed upon, tor example 
in the framework conventions on din ate desertification, biodiversity 
or n the Law of the Sea is wrong or useless Those conventions have 
raised awareness among gpvernmems provided frameworks for ac 
tion, stimulated some useful national planning exercises, and gener 
ally had some modestly beneficial effects The process of nego tiating 
these agreements has both advanced basic principles of international 
environmental law and instilled in governments a deeper appreciation 
of such key values as sustainability reciprocity and commonality 26 
But the bottom hue is that these treaties ard their associated agreements 
and protocols do not drive the changes that are needed 

Thus far, the climate convention is not protecting climate, the bio 
diversity convention is not protecting biodiversity, the desertification 
convention is not preventing desertification, and even the older and 
stronger Convention on the Law of the Sea is not protecting fisheries 
Nor are they poised to do so m the immediate future The same can be 
said for the extensive international discussions on world forests, which 
never have reached the point of a convention International environ- 
mental law has had its successes, I would ate the Convention on Trade 
in Erdangered Speaes and the Ocean Dumping Convention as among 
them These successes have tended to be narrow m focus or regional 
in scope No blanket condemnation of international environmental law 
is appropriate 27 But the bottom line is that on the big issues the trends 
of deterioration continue With few exceptions, our instrument of 
choice, international environmental law is not yet changing them, and 
the hour is late 

A speaal word must be said about the Kyoto Protocol, which is be- 
ginning to drive important corporate decisions in Europe and Japan 
The problem is that progress under the protocol as it now stands will 
likely be too little and too slow As we saw in chapter 3, the Kyoto Pro- 
tocol mandates only a small fraction of the greenhouse gas emission 
reductions that are needed to protect climate, and even so a decade 
was required to move to the point where it could be adopted And, alas, 
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if its goals for the period 20 o are met that vi likely bebecause of the 
extensive use of “flexibility mechanisms’' and carbon s nks some 
would say loopholes — that reduce its impact One must give credit to 
the serious efforts being made 0 breathe life mto the Kj oto Protocol, 
but it is also important to appreciate, as discussed m chapter 3 how far 
we are from a program to address the challenge of cLmate change 

In general, the issue with the major treaties is not weak enforcement 
or weak compliance the issue is weak treaties These agreements are 
easy for governments to slight because their impressive goals are not fol- 
lowed by clear requirements, targets and timetables Underlying these 
shortcomings are debilitating procedures and an unwillingness to com 
mit financial resources needed for real incentives We stall have a long, 
long way to go to make our major environmental treaties effective 28 

In chapter 5 , 1 explore a deeper question whether we are even on 
the right track with the current emphasis on the treaty approach Dis- 
satisfaction with the current approach can be seen in the changing atti- 
tude among many environmental leaders regarding the desirability of 
a convention on global forests They worry that at the end of protracted 
and all-consuming negotiations, the result could be nearly worthless 
or even a setback on some issues Some would prefer forest compacts 
which I presented m chapter 2 

Right track or wrong track, it is a frightening thought to conclude 
that either way we have wasted much of the twenty years we could 
have spent preparing for action It would be comforting to think that 
all of the international negotiations, summit meetings conference 
agreements, conventions and protocols at least have taken the inter- 
national community to the point where it is prepared to act decisively 
— -comforting but wrong Global environmental problems have gone 
from bad to worse, governments are not yet prepared to deal with them 
and, at present, many governments, including some of the most impor- 
tant, lack the leadership to get prepared 
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Anatomy of Failure 


“But tke Emperor has on nothing at all! cried a little child 
Hans Christian Andersen 

If our first attempt at global environmental governance has yielded so 
little, it is important to ask why Our second attempt may be our last 
chance to get it right before we reap an appalling deterioration of our 
natural assets, so we should learn quickly from past mistakes 

Here is the way I would characterize the response to global threats 
to dato a highly threatening disease is attacking our patient, Mother 
Earth, and, to cure it, we have brought medicine that is pitifully weak 
This is not to say that the medicine has done nothing — it helped a bit 
— hut it also compounded the problem by making some people think, 
mistakenly, that an effective response was bemg administered 

Let us explore the disease first and then turn to the medicine Three 
factors make the disease — global environmental deterioration — extra 
ordinarily difficult to reverse it is driven by powerful underlying forces 
it requires far-reaching international responses, and the political base 



to support these measures tends to be weak and scattered i hese are 
a] inherent problems steram ng from the very nature of most global 
scale environmental challenges 

The underlying drivers of deterioration were mentioned briefly m 
chapter i they merit detailed consideration and are therefore the sub- 
ject of chapters 6 and 7 The point to note here is that these forces — 
notably the steady expansion of human populations the routine deploy- 
ment of inappropriate technologies, the near universal aspiration for 
affluence and high levels of consumption and the widespread unwilling 
n ew to correct the failures of the unaided market — are indeed powerful 
and will not yield to half-measures 

The second factor making the global agenda inherently difficult is 
the far-reaching, complex responses required Consider some of the 
measures needed to address global climate change new energy policies, 
new transportation strategies, changes in agriculture and the management 
of forests around the world, and so on Consumers willingly abandoned 
CFC based aerosol sprays, but will we so easily abandon our profligate 
energy habits'* Moreover, the global-scale issues demand international 
cooperation on a scale seldom achieved Some of the required actions 
will intrude on domestic affairs and challenge sovereignty much as the 
international trade regime and the WTO have Thus far, governments 
have been willing to concede much m the area of sovereign autonomy 
to achieve economic expansion but not to protect the environment 
The asymmetry between economic initiative and environmental neglect 
surfaces here and elsewhere 

The final inherent difficulty of the global agenda is difficult politics 
One way to bring out the political problem of grappling with the global 
scale challenges is to stress the contrasts between the global issues that 
emerged around 1980 and the predominantly domestic ones that led to 
the first Earth Day in 1970, as I did in chapter 4 Consider the follow- 
ing contrasts in the way the issues tend to be seen from the developed 
world, somewhat overstated to make the point 
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g o Domestic Agenda 
understandable scientifically 
highly visible mpacts 
current problem 
us/here 
acute problem 


98 o i total Agenda. 
complex, difficu t to understand 
emote or d fficult to perceive impacts 
future problem 
them /there 
ch omc problem 


These contrasts do not apply equally to all global scale concerns 

ozone depletion raised the specter of skin cancer — but they do nndw 
score the technical complexity of the global-scale issues and the political 
vulnerability of efforts mounted to respond Ecologist Simon Levin 
puts the problem this way “The familiar acronym NIMB\ ( not in 
my back yard ) expresses the pnnctple that people can best be motivated 
to take action when the problems and rewards hit closest to home The 
nature of the process of addressing local issues makes for tighter 
back loops, a key element in maintaining resiliency m any system 
Increasingly, however, we a r e being challenged by a new class of 
problems, including global climate change and biodiversity loss, m 
which the feedback loops are weaker and less specific Change is slower 
and signals less clear (hence the delay in recognizing them) ” l 

Interestingly, this picture may be about to change somewhat Global 
warming is now bringing a senes of highly visible and unwanted conse- 
quences As these mount, public perceptions of the threat could shift: 

Now the medicine To confront such difficult challenges, what did 
we do ? Instead of acting with a senousness commensurate with the 
threats, the international community framed and implemented an inade- 
quate, flawed response — weak medicine for a vety ill patient First, it 
opted for international environmental law as the primary means of at 
tack while badly neglecting measures that would more direedy address 
the underlying drivers of deterioration And, second, having selected 
international environmental law as the chosen instrument, it never 
gave that approach a chance to succeed International agreements are 
essential m confronting global environmental challenges, but rarely 
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will they solve major problems by themselves and even less rarely will 
they succeed if their requirements are not clear and mean ngful 

Why was the environmental law approach ad-op ed so thorough v 
and quickly* Why did he international community slide easily into 
negotiating conventions and protocols* There we e first of all, plenty 
of precedents The legal-regulatory approach was the approach most 
often taken domestically with environmental protection And it was 
falrpn internationally in the regulation of trade aviation, and other 
areas. So the model was readily available It is used so frequently be- 
cause it seems a sensible way to frame agreements and monitor compli- 
ance Also, words and even regulation are cheap, at least for govern- 
ments The principal alternatives to regulation a'-e spending and taxing 
both politically difficult For many governments, their comfort level 
with these approaches was also improved by two considerations first, 
the knowledge that in Internationa] negotiations the legal principle of 
state sovereignty would ensure that they could protect their interests, 
and second, the fact that in developing international law, environ- 
mental or otherwise the public and public interest groups have very 
limi ted opportunities to participate Another factor not to be discounted, 
lawyers are hustlers and of course, lawyers prefer these legal-policy 
approaches Finally, there does seem to have been a failure of tmagi 
nation The world fell easily into the treaty-protocol approach without 
much thinking either about alternatives or about how to make legal 
regimes succeed 

Heavy reliance on the convention-protocol model — the standard 
model — got off to a good sta’t with acid ram successfully flowered in 
the protection of the ozone layer through the regulation of CFCsand 
halons, but then fared less well when applied to bigger problems like 
desertification biodiversity and climate change that are much more 
complicated and deep rooted socially and economically Perhaps this 
is the Peter Principle at work m global environmental governance* 

Another significant featu re of die international response to the global 
change agenda is that the responses have followed closely what we can 
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call the problem -defined approach A biod versity problem led to a 
biodiversity convention The challenge of cl mate change yielded a 
climate change convention The real problem may be poverty, weak 
and corrupt governments, or fossil fuels, or transportation or chlorine' 
based organic chemistry but the conventions were framed to address 
the surface worry rather than the deeper problems They did not go 
after the underlying causes or drivers of deterioration 

Again, one should ask why I think there were basically three reasons 
First those of us promotmg these agreements found it easy to adopt 
the problem-defined approach* because that was the approach typically 
taken in environmental management domestically For good or ill, we 
have air pollution laws to address air pollution, and so on with water 
pollution and all die others. This model was in everyone s mind Second, 
by defining the solution in terms of the publicly perceived problem 
treaty advocates maximized the chance of ongoing public support And 
third, imagine the disaster that would have happened if the solutions 
had been defined more in terms of underlying drivers and forces The 
environmental community in and out of government quickly would 
have lost control of the process, which would have moved to the agn 
culture community or the energy industry Thus, the relative'y weak 
environmental community pursued a defensible strategy to keep control 
of the process Better to keep the issue under environmental control 
on environmental turf, and let the implications for these powerful inter- 
ests emerge more indirectly 

There are costs associated with this problem-defined approach Most 
important, of course, is the fact that we are directly addressing not the 
real, underlying problems but only the symptoms Another cost is that 
we end up with many conventions because there are many problems 
This gives use to coordmation problems, limits on participation especially 
from capacity-short develooing countries, and various inefficiencies 

Further, we have accepted, or at least lived with, procedures for 
reaching global agreements that could not be slower, more cumbersome, 
and more inclined to weak results A revealing exercise is to contrast 
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ational legislating say in tht Congress w t nternati na legis a 
ig bay n cl mate negotiations 

In international negotiations, sovereign nations are represented at 
the table, and sovereignty means that no country is required to accept 
the will of the majority or be obligated without its consent Whereas 
most congressional decisions require agreement by a majority (51 
percent), international agreements to the degree that they are to be 
effective must secure the agreement of essentially every country 
that is important to the outcome (100 percent) Getting such a con 
sensus almost always requires more compromise than securing a 
simple majority Although powerful legislators can sometimes block 
legislation they do not like that power pales by the power of a country 
that is essential to the agreement s success simply to walk away 
Diplomats and other executive branch employees are normally the 
negotiators m international fora, rarely elected politicians or profes 
sional legislators There is little shared political culture at the inter 
national level, and there are few shared political institutions, certainly 
nothing comparable to political parties, legislative committees, their 
professional staffs, and opportunities for public participation 
The interests represented in international negotiations are far more 
diverse than those represented on the floor of a national legislature, 
the world is a far more diverse place However challenging it is for 
a national politician to represent the various interests within his or 
her constituency, representing an entire country is a more complex 
matter Typically an interplay occurs between the international nego 
tiation process and domestic politics 

When Congress acts that is the end of the matter, unless the president 
decides to veto the legislation But the negotiators of international 
legislation rarely have the last word In the United States, treaties 
and amendments to them signed by the executive branch must be 
consented to by two-thirds of the U S Senate before they become 
effective National legislatures must often approve international 


ANATOMY OF FAILURE 1 


agreements and unless enough co ntr es ratify the agreement the 
treaty does not become effective or, as the phrase goes it does not 
enter into force Even when enough countries rati^ the treaty for it 
to enter into force they may not be the nght countries Environmental 
treaties are in force where countries critical to their success have not 
ratified them The Senate is a virtual graveyard full of unapproved 
environmental treaties * 2 Also, domestic legislation is usually necessary 
to implement the agreement within the country m question, and that, 
too, can derail action 

Although independent U N secretariats serve the overall negotiating 
process internationally the vast majority of countries rarely have 
adequate staff Negotiators are often more or less on their own m a 
sea of complex issues. The average level of genuine expertise in the 
negotiations is often low Compounding this expertise deficit is poor 
communication between the capital and the on-the site negotiators 
The negotiators brief or instructions from capitals often turn out 
to be inadequate 

The legislative process in Congress is, generally speaking, very open 
to the public, and public interest groups are present and active Al 
though this is changing, the negotiation of international agreements 
tends to be a closed discussion among governments — and one that 
is distant and opaque to most people Thus, just as international envi 
ronmental issues tend to be more remote from people s everyday 
lives the process through which tnese issues are addressed is also 
remote A big gap exists between the process and the people 

All these weaknesses make international legislating much more 
fficult than the normal national legislative process The weakness of 
irrent international environmental treaties should thus come as no 
irpnse They were forged m cumbersome negotiating processes that 
ve maximum leverage to any country with an interest in protecting 
le status quo The United States successfully weakened the Kyoto 
rotoeol, Brazil worked to keep a forest convention at bay and Japan 
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and other ma or fishing countries watered down the international ma 
nne fisheries agreement 

Relatedly the international institutions created m the United Nations 
to address global environmental issues — the United Nations Environ- 
ment Progra mm e, ECOSOC s Commission on Sustainable Develop 
ment and the secretariats of the vanous convention bodies — are among 
the weakest multilateral organizations UNEP s budget, for example 
is quite small — the World Wildlife Fund s and the Nature Conser 
vancy s are many times larger — and its role is partially undermined 
by the proliferation of independent treaty secretariats outside UNEP 

International negotiating procedures differ radically from boffi 
national legislative processes and ever more radically from the rule 
making processes of independent regulatory agencies Imagine two 
ends of a spectrum At one end we have U S regulatory agencies like 
the Federal Trade Commission and the Food and Drug Administration, 
which, operating under broad public interest” mandates from Congress, 
set rules and norms m their areas A small group of appointed officials 
is m effect, writing laws for the country, subject, to be sure, to congres- 
sional oversight and reversal One could imagine a world environment 
agency like these federal regulatory agencies It is a wild idea, you 
might think, but it anchors one end of the spectrum The processes we 
have been examining for regime formation and so on are at the other 
end of this spectrum These processes are full of opportunities for delay 
indecision, unsatisfactory resolution of issues, and weak results One 
interesting step back toward the middle of this spectrum was the inter- 
governmental decision to allow the Montreal Protocol negotiators to 
set targets for ozone depleting substance reductions without nation 
by-nation ratification and to do so by a two-thirds vote, thus breaking 
with consensus deeision-makmg In other words, the ozone convention 
Conference of the Parties functions a bit like an international regulatory 
agency Several environmental agreements now adopt an approach 
similar to the Montreal Protocol 

If governments wanted a strong, effective process in the international 
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environmental area, there are ample models from which to choose 
Those governing international air transportation trade, intellectual 
property rights, and other sublets offer useful ideas That a tougher 
approach is not used to protect the global environment is a conscious 
decision of governments to stick with a weak international process 
Much as states m the United States have not wanted to cede certain 
issues to the federal level, such as land use controls, nations have not 
wanted to cede their sovereign control m this area to an international 
body 

Beyond their shortcomings, the potential success of international 
environmental law m these areas has been undermined by the unfortu 
nate tendency to neglect the social and political context in which inter 
national agreements are axnved at and then implemented Consider, 
for example the conditions within individual countries that would fa 
vor treaty success 

peace and stability, certainly 

favorable economic conditions and the absence of financial or other 
economic crises, 

an open, democratic society and an independent, effective media 
presence 

a high level of public concern and active NGOs, 

the presence of rule of law and a culture of compliance with inter 

national law; and 

• the human and institutional capacities in government to participate 
meaningfully at all stages 

Of course, no one should expect nirvana on all these fronts, but the 
truth is that we are far from achieving these conditions m much of the 
world, and, as discussed in chapter 6 the wealthy countries of the 
OECD are investing only miserly amounts m assisting the developing 
world in these areas 

Finally (he international community has also dealt poorly with the 
inevitable political opposition and conflicts that war against effective 
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agreements 1 bree political tau 1 1 nes surface repeatedly n inter 
national negotiations on the environment and we have not been ve y 
forceful or creative about closing these gaps 

The environment versus the economy Here as elsewhere, economic m 
terests are typically pitted against environmental ones There is often 
a seamless link between economic interests and the positions govern 
ments take m negotiations An excellent analysis by David Levy and 
Peter Newell compares corporate approaches to global environmental 
issues in Europe and the United States The comparisons are interest- 
ing, hut their bottom line ts that government negotiating positions m 
Europe and the United States have tended to track the stances of major 
industries active on key issues, such that the achievement of global en 
vironmental accords is impossible if important economic s^tors are 
unified m opposition 

Moreover, the effective implementation of international environ- 
mental agreements requires the active cooperation of large multinational 
companies that possess adequate financial, technological and organiza- 
tional resources to innovate and commercialize new technologies 
[T]hese large companies are the street level bureaucrats on whom 
policy makers rely like it or not, for successful implementation ” 3 

Economic pressures can lead to political decisions that undermine 
even well-crafted treaties. This happened, for example, with the Con- 
vention on the Law of the Sea, which created for each coastal country 
a two-hundred-mile exclusive economic zone designed to overcome 
open access fishing on what were once the high seas In response, rather 
than protecting theur new fishing grounds, governments responded by 
subsidizing new fishing fleets and neglecting needed regulation Wide 
spread overfishing has resulted 4 The new Stockholm Convention on 
Persistent Organic Pollutants has been blocked in the United States 
due primarily to concern with its provisions facilitating the regulation 
of additional dangerous chemicals beyond the dozen in the original 
agreement * 

The North versus the South To generalize, the poorer countries of 
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the global South have perceived the global environmental agenda as 
an agenda of die wealthy North, and, indeed, international environmental 
regimes have typically been pushed by the richer countries The poorer 
countries have not only given these concerns a lower pnonty, they have 
feared that agreement would undermine their growth potential or im 
pose high costs of compliance For this reason both the Montreal Proto 
col (protecting the ozone layer) and the Kyoto Protocol (protecting ch 
mate) have taken the approach of regulating the industrial countries first 

There have been exceptions where developing countries have taken 
the lead They took the initiative in calling for control of hazardous 
wastes exports from nch to poor, and they were the principal advocates 
of the Convention to Combat Desertification But, in general, the devel 
oping world often feels more than a little put upon by the many inter 
national processes under way and worries that its priorities are not 
reflected there Many developing countries are struggling to exist as 
viable entities and to he heard and these factors can intensify assertions 
of sovereignty 

Whenever we have a global challenge with a major South dimension, 
we should pay special attention to the pomts made by Anil Agarwal, 
who for decades was one of India s leading environmental advocates 
“The issue of equity has become a very contentious one m environ- 
mental diplomacy Equity is a prerequisite for global agreement, and 
environmental cooperation can only be possible through solutions that 
are both equitable and ecologically effective These negpttations throw 
up major political challenges for the people of the world Enhancing 
sustainability is the ultimate purpose of these negotiations but without 
an equitable framework they are unlikely to generate sufficient confi- 
dence and willingness to participate across the world 6 

As Agarwal indicates, we are unlikely to get effective international 
agreements engaging the South unless the developing countries are 
dealt with fairly in a way that recognizes their aspirations and special 
challenges. Doing so will require, among other things increased devel- 
opment assistance This was recognized at the Rio Earth Summit, where 
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commitments were made to roughfv o >uok off e jl development assis 
tance to support the summit s a rtbsn *u> Vg-ndi _i a co npiiation o f 
far-sighted polices and gtvals eov enng nan) sec ors mo issues Unfbrtu 
nately for the credibility o ( the North and nt ch else development as 
sistance after Rio declined sig-ufu untH ntu tic ta ed dropping more 
T | 1 ^ T , ^ percent in the 1990s I or ins reason (*nd *t r othets discussed 
in chapter 7 on the impacts of economic giohah/^t on) Agenda 21 was 
never seriously impltmemcd f i id it been the possibility of greater 
international cooperation o 1 the Nortf x treats iget d 1 vi ould have 
been enhanced Agenda 2! is a gtxsd t sample c i a compilation of mea 
sures that, if fully supported would hav< boti complemented the treat) 
processes since Rio and more directh tackled some of the underlying 
forces leading to todaj s large scale tnv ronment vl cl allenges In short 
Agenda 21 was just what w as needed and *he tadurc to pursue 3t is ce" 
tral to understanding the lack of prioress over the past decade Despite 
the Bush administration $ recent inert tst in U S cievei ipment assistance 
—an additional five billion dollars at year into the new Millennium Dt 
velopment Account- — the United Sntes still remains ctead last among 
OECD countries in development stance as a percentage of GDP 
"Worse, on a more sophisticated ranking that taxes into account not 
only aid but also trade foreign investment and peacekeeping the 
United States is still at the bottom (next-to Lst just ahead of Japan) 
in the effort it makes to help poor countries 7 

The United States 1 ersu* the w w ! d i egni scholar David Hunter has 
noted that more than am other country, the United St «es is responsible 
for die existing gulf between Rio x rhetoric and the post Rio environ- 
mental realiry”* If the e is one country that bears most responsibility 
for the lack of progress on international cm ironmental issues it is the 
United States 

Of course it is true as my Yale colleague Ben C ashore has said, that 
just because the environmental coalition is “winning today in Eu- 
rope, that does not mean they will win in the future just as they have 
not m the past And just because the environmental coalition is losing 
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today n the United States that does not mean t wtl continue to lose 
m the future any more than it always lost n the past Unfortunately 
the problem for the United States s not th s simp e 

At the root of America s negative role is what can only be described 
as a persistent American exceptionalism, at times tinged with arrogance 
It appears in many guises, including not feeling it necessary to partia 
pate in international treaties Consider the following At last check, 
192 countries have ratified the Convention on the Rights of the Child 
There must be at least 193 countries today, for the United States is not 
among the 192 Most countries have ratified the Convention on the 
Elimination of All Forms of Discrimination Against Women 173 at 
last count, but the United States has not Our company in opposing 
the Land Mine Convention includes Cuba, Democratic People s Repub 
lie of Korea and Libya We join Libya again in being among the few 
that have not ratified the Convention on Biological Diversity and be 
heve it or not we have not yet ratified the Law of the Sea Treaty It is 
well known that the Bush administration has rejected the Kyoto Protocol, 
hut the list of important international environmental treaties not ratified 
by the United States is long The list goes on and the pattern is clear 
— a pattern of unilateralism and of staying outside the multilateral 
system unless we need it — a la carte multilateralism 

The Bush administration was in the process of pushing this approach 
to new heights before 11 September 2001 In January 2001 it announced 
that it could not support the new treaty establishing an International 
Criminal Court in March it abandoned the climate treaty s Kyoto Pro 
tocol in May it said it would pull out of the 1972 Anti-Balhstic Missile 
treaty it then threatened to withdraw from international conferences 
on racism and illegal trafficking in small arms, and in July it rejected a 
proposed enforcement measure for the Biological Weapons Convention 
All of which prompted The Economist to note that after five treaties have 
been shot down in seven months, it is hard to avoid the suspicion that 
it is the very idea of multilateral cooperation that Mr Bush objects to ” 9 
As elaborated m chapter 7 on globalization the United States has 
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also been a leader n the bus ness of pursui ig trade, tinanc al hberalt 
zation, and promarket adjustment at the expense ol the partnership 
compact for sustainable development forged at Rio ’With trade, not 
aid as their motto, many US policymakers have seer die globalization 
(market) paradigm as supplanting the need for the Earth Summit s sus 
tamable development (partnership) paradigm 

The Beacon on the Hill is shrouded today Political philosopher 
Benjamin Barber, commenting on the U S corporate scandals of 2001 
and 2002, puts the failure of U S leadership on global environmental 
issues in a larger context Business malfeasance is the consequence 
neither of systemic capitalist contradictions nor private sin v, hich are 
endemic to capitalism and, indeed, to humanity It arises from a failure 
of the instruments of democracy, which have been weakened by three 
decades of market fundamentalism privatization ideology and resent- 
ment of government T he corrosive effects of this trend are visible 

not only on Wall Street The Bush administration, which favors energy 
production over energy conservation, has engineered a reversal of a 
generation of progress on environmentalism that threatens to leave the 
[hazardous wastes clean up] Superfund program underfunded air 
quality standards compromised and global warming unchecked These 
policies can be uaced direcdy to that proud disdain for the public realm 
that is common to all market fundamentalists, Republican and Demo 
cratic alike The United States fails to see that the international 
treaties it won t sign, the criminal court it will not acknowledge and 
the United Nations system it does not adequately support are all efforts, 
however compromised, at developing a new global contract to contain 
the chaos The ascendant market ideology claims to free us, but it 
actually robs us of the civic freedom by which we control the social 
consequences of our private choices ” 10 

The Environmental Law Institute is a middle-of-the road organiza 
tion that serves as our country s principal watering hole for mainstream 
environmental lawyers Its president m 2002, Wilham Futrell, was 
driven, however, to sound an extraordinary alarm America s legacy 
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ot robust environmental law and policy is low in serious jeopardy 
Anti-government ideologues of t e bar and the bench are resurrecting 
the pre modern dogmas of radical federalism and unfettered economic 
liberty to attach not just environmental laws themselves but the consti 
tutional substructure on which those laws are erected According to 
some advocates and judges the Constitution demands massive deregu 
lation, special rights for corporations and developers, and the curtailment 
of citizens access to justice If left unanswered, this reinterpretation 
of constitutional principles could lead to a judicial dismantling of en 
vironmental protection m the United Stares These developments 
in the courtroom are not accidental but the result of a well-financed 
effort to reshape the judiciary (as well as the political branches of gov 
eminent) along strict ideological lines Today a handful of right 
wing foundations provide generous funding for organizations 
hostile to environmental regulation ” n Those who attack long-settled 
domestic environmental protections are, of course even more dead 
set against international ones 

In early August 2002 shortly before the World Summit on Sustain 
able Development at Johannesburg, twenty-five conservative think 
tanks and other organizations wrote President Bush to applaud [his] 
decision not to attend the Summit m person ” They continued We 
also strongly support your opposition to signing new international en 
vironmental treaties or creating new international environmental orgaru 
zations at the Johannesburg Summit In our view, the worst possible 
ourcome at Johannesburg would be taking any steps towards creating 
a World Environment Organization, as the European Union has sug 
gested [T]he least important global environmental issue is poten 
tial global warming and we hope that your negotiators at Johannesburg 
can keep it off the table and out of the spotlight ” 12 

In the end, not only was President George W Bush not among the 
104 heads of state m attendance, but the United States fought with con 
siderable success against tough targets and timetables, including help- 
ing to defeat the European proposal to set a goal of having 15 percent 


AND THE WORLD RESPONDS 



of countries energy provided by renewable sources by 2015 Joining 
the United States m this opposition were Iraq Iran and most oi OPEC 
The United States also succeeded in blocking an endorsement of the 
Kyoto Protocol, and the possibility of a favorable review of the World 
Environment Organization idea was so remote in this setting that it 
hardly surfaced 13 

I often ask myself why more American conservatives do not more 
actively seek to conserve America Part of the answer I suspect lies 
in the point made by Benjamin Barber Environmental challenges threaten 
the ascendant promarket antigovemment ideology They require major 
governmental responses including action at the international level 
They require “interference with the market to ensure that social and 
environmental goals are served And they require rethinking the utopian 
materialism that puts a premium only on unlimited economic expansion 

To escape this dilemma many people opt for denial environmental 
challenges, they must conclude, are not that serious and are routinely 
exaggerated by environmental advocates A group of environmental 
Dr Panglosses — from Julian Simon in the early 1980s down to today s 
Bjorn Lomborg — have intentionally or unintentionally lent a semblance 
of credibility to this denial, but 1 is still a condition of denial of not 
facing reality Although there are certainly exaggerations and also hon- 
est mistakes in environmental advocacy, national academies of science, 
Nobel laureates, intergovernmental scientific panels, and countless oth 
ers have for two decades repeatedly affirmed the reality and seriousness 
of global-scale environmental challenges 

Bjorn Lomborg s efforts to make the case that “things are getting 
better” have recently attracted wide attention In his book The Skeptical 
Environmentalist published m 2001, the Danish statistician notes that 
“we are all familiar with the Litany the environment is in poor shape 
here on Earth There is just one problem it does not seem to be 
backed up by the available evidence ” 14 Lomborg then addresses many 
of the environmental issues and finds that the real state of the world 
is on the whole very positive 
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Legal scholar Douglas Ky sar has ottered a sober ent oi Lem- 

berg's claims “What Lomborg and tl er environmental optimists fail 
to acknowledge sthat with ts tap at the bottom a keg simultaneously 

can be flowing steadily and nearing empty Lomborg s approach to en- 
vironmental policy which focuses upon measuring flows of material 
inputs to dnve production, may not perceive an end to the total stock 
of such inputs nor, consequently an end to the economic party The 
environmental pessimist s contention m contrast is that nature, like the 
keg, has a finite capacity that limits human development m ways both 
far more varied and subtle than revealed by Lomborg s study This de 
bate of course, is an empirical one and The Skeptical Environmentalist 
does little to resolve it, despite he promise to deliver a comprehensive 
scientific assessment of the human condition Radier, what Lomborg 
offers is simply a particular view as to how humanity should gpvem 
itself in the face of uncertainty (namely do nothing, for regulatory 
cures are generally worse than environmental disease) Good for him 
He does not, however ofler a true description ot the real state of the 
world, any more than environmentalists have offered a false one Put 
differently Lomborg provides his reader with heavily-footnoted, yet 
eminently familiar political argument not scientific description 15 
WateT expert Peter Gleick has reached much the same conclusion 
In a recent review of The Skeptical Environmentalist Gleick concludes 
that “Lomborg does precisely what he critjctzes the environmental 
community for doing He misinterprets the scientific literature, simplifies 
and generalizes about environmental problems, misunderstands environ- 
mental science, misuses data, misinterprets the work of others, and 
draws conclusions based on hidden value judgments M ’ 6 

On water supply issues Gleick notes that Lomborg s assessment is 
fairly simple half true and wholly deceptive H e characterizes Lom 
botg s assessment that “basically we have enough water” as particularly 
dangerous because it is basically true but completely misleading 
The global supply of water is irrelevant given the gross disparities in 
local water availability and — more important — use He notes that 
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global average per capita rreshwater ava labt ity «, verj large and con 
eludes that there is plenty of water for all However the globa 5 average 
is irrelevant to severe and complex regional and local problems Hun 
dreds of millions of Indian and Chinese citizens lack basic water ser 
vices, but they are excluded from his estimates of people without enough 
water because on average both countries appear to have adequate 
supplies 17 

Lomborg s attack on biologists estimates of species loss is also off 
the mark One of the best procedures we have today for estimating 
species loss — and the one used by biologists E O ’Wilson, Peter Raven, 
Thomas Lovejoy and many others — is to project losses from known 
and anticipated habitat destruction Lomborg challenges this approach 
with two pieces of claimed evidence First he asserts that there is little 
documented species loss associated with the 98—99 percent loss of 
forests in the eastern United States, but as Lovejoy and others have 
pointed out, simultaneous reforestation ensured that total forest cover 
in the eastern United States never dropped below 50 percent Lomborg’s 
other claim is that only seven out of sixty species of birds went extinct 
m a well studied deforestation episode in Puerto Rico, when in fact 
the seven were all from a group of only twenty bird species unique to 
the island 18 

My Yale colleague Michael Dove has observed that important parts 
of our society have, m effect, been “preconfigured to accept Lomborg s 
analysis I believe it would be a big mistake for thoughtful people, con 
servatives included, to take comfort from The Skeptical Environmentalist 
I devoutly wish that I could accept his reassurances much as I hope 
that some credible body of scientists will tell us convincingly that we 
need not worry about global climate change Yet to do that, we would 
have to disregard the best science and the wisest counsel that is available 
to us 

The upshot of all these factors is that the international legislating 
process is slow, hugely difficult, and prone to weak results Why, then 
has it worked at alP Different governments at different times have 
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shown true leadersh p and put,} ed hard tor agreement l nere is some 
honest recogn non with n at lens parts of most governments that genu- 
nc prob ems requ nng mu nlatera action do exist While there is as 
yet no strong popular groundsuell calling for action environmental 
and other NGOs are able to generate considerable public scrutiny and 
pressure Finally some international institutions are bridging institu- 
tions ” working at scales larger than single nations Included here are 
environmental groups and other civil socie*y organizations, multinational 
corporations, international science with its great credibility the United 
Nations, the multilateral development banks, and other multilateral 
institutions These bridging institutions have facilitated dialogue and 
information sharing and have often sought to assert broad interests, 
regardless of nationality And last but not least, the system holds to 
gether because tough issues and tough measures are avoided 

In sum, the failure of green governance at the international level is 
a compound of many elements The issues on the global environmental 
agenda are inherently difficult as I discuss in chapters 6 and 7 powerful 
underlying forces drive deterio-ation and require complex and far 
reaching responses, while the inherently weak political base for inter- 
national action is typicallv overrun by economic opposition and pro- 
tection of sovereignty Meanwhile the response that the international 
community has mounted has been flawed the root causes of detenorauon 
have not been addressed seriously weak multilateral institutions have 
been created consensus based negotiating procedures ha\e ensured 
mostly toothless treaties and the economic and political context in 
which treaties must be prepared and implemented has been largely lg 
nored To some degree these results can be attributed to accidents er- 
rors, and miscalculations but the hon s share of the blame must go to 
the wealthy, industrial countries and especially to the United States, 
which since the Montreal Protocol, has not accorded global-scale envi 
ronmental challenges the priority needed to elicit determined, effective 
responses 
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Part Three Facing Up to Underlying Causes 


We have seen that scientists alerted us to the spread of global environ- 
mental degradation during the past several decades. We have also seen 
that, with few exceptions attempts to eliminate or even slow the destruc- 
tive patterns have largely failed The failure stems m pan from having 
focused too much on symptoms while neglecting the underlying causes 
When we look closely at the underlying causes, they are greater m 
number and more complicated than one would ordinarily conclude A 
clearer view of the way these factors feed one another suggests a process 
of detenoration analogous to metastasis, which makes the need to de- 
velop remedial action especially urgent Chapters 6 and 7 examine the 
driving forces that are endangering the health of the planet, including 
one that accelerates the others, globalization 



Ten Drivers of Environmental 
Deterioration 


We who prayed and wept 
for liberty from kings 
and the yoke of liberty 
accept the tyranny of things Wendell Berry 

I got this bank of bad habits 

In a comer of my soul 

One by one they ll do you in 

They re bound to take their toll Jimmy Buffett 

If the first attempt at global environmental governance was aimed pn 
manly at symptoms future efforts must attack the disease itself Powerful 
forces drive the overlapping and interacting processes of bionc impover- 
ishment, toxification, and atmospheric change We know that these 
processes are caused first, by human appropriation and consumption 
of natural resources and, second by pollution Our economic activity, 
in the largest sense, is consuming nature and pouring out products and 
pollution What James Carville famously said about what was important 


po iticaUy m 1992. it s the economy stupid applies equally when 
we ask what is important in causing environmental deterioration 

But this answer is obviously not very satisfactory So let s look deeper 
and ask ourselves What are the proximate or immediate drivers of 
large-scale environmental deterioration, and what is behind these dnv 
ers p What gives these forces for ecosystem and atmospheric change 
such extraordinary power and forward momentum 51 

In the widely used I PAT equation, environmental impact is seen as 
the product of population size the affluence of the population, and the 
technology deployed in the economy 1 The relationship is a mathe 
matical identity it is true by definition Environmental Impact equals 
Population times GDP per capita (that is, Affluence) times environmental 
unpact per dollar of GDP (that is, Technology) The fact that it must 
be true and the fact that it is handy and revealing, have led some analysts 
to rely on it to excess. So as we use it we want to ask what it obscures 
as well as what it reveals. It tells a part of the story, but not the whole 
story 

Let us begin with the three IPAT drivers (1) population, (2) affluence, 
and (3) technology We will round out the picture by adding to this 
list. (4) poverty, (5) market failure, (<$) policy and political failure, and 
(7) the scale and rate of economic growth And at an even deeper level 
we will look at (8) the nature of our economic system and (9) our cul 
ture and its values In chapter 7 we will examine (10) the forces loosed 
upon the world by the globalization of the economy 

Population The fourfold expansion in human numbers m the twentieth 
century, from one and a half billion to six billion, has been a huge driver 
of environmental decline 2 And the story is far from over Global popu 
lanon went up 35 percent in the last twenty years and is projected to 
go up another 25 percent m the next twenty years Virtually all of the 
current growth i's m the developing world, hut this has not always been 
the case The bilhon or so souls m the rich countries had their populauon 
explosion earlier and these countries have now completed what is called 
the demographic transitton The transition begins when improvements 
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in health and nutrition lead to reduced infant mortality and longer lives 
Fertility rates do not immediately decline so population grows rapidly 
Later fertility rates decline and population size tends again toward sta- 
bility The transition is thus one from high births and high deaths to 
low births and low deaths. Indeed m some industrial countries birth 
rates are now well below replacement levels 

It is possible that the demographic transition will be completed m 
the developing world around midcentury and that global population 
growth may level off at about eight to nine billion and then perhaps 
begin to declme 

Once upon a time, I thought onlv uninformed people could believe 
that population growth was the principal cause of our env ronmental 
ills Then, m 1980 after we released the Global zooo Report to the Presi- 
dent, I received the following letter from the senior editor of a leading 
scientific journal “At the heart of the somber projections outlined m 
the Global 2000 Report are problems that are really not rhe responsibility 
of the United States For example the peoples of many of the LDCs 
insist on breeding like rabbits They are not so stupid that they don t 
know how babies are made We have enough problems of our own 
without asking to share those of people who refuse to be responsible ” 
I was shocked by this crude letter — still am— but it does underscore 
how many people, including highly educated ones, can have umnformed 
opinions 

If sex is too simple, to what can we attribute the high fertility rates 
that dnve rapid population growth? Economist Partha Dasgupta begins 
his analysis with the great burden and severe risk of life that child- 
bearing has on women m developing societies Women m sub-Saharan 
Africa are four hundred times more likely to die of childbearing compli- 
cations than those in Sweden He argues that if women had a choice, 
they would opt for Fefrer children He points out that birthrates are 
higher where women have the least power and control and notes that 
“Data on die status of women from 79 so-called Third World countries 
display an unmistakable pattern high fertility, high rates of illiteracy. 
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low share ol paid employment and a high percentage working at home 
for no Day — they all hang together He points out that raising the 
earnings of women would also raise the implicit costs of procreation 
to men since childbeanng keeps women from bringing in cash income 3 

A second factor is that children are needed as> productive assets The 
daily work of living off the land is labor intensive Over two b llion 
people lack access to modern energy supply Little hands are needed 
for this work, and children also provide security in old age High mfant 
mortality rates and a variety of traditions, customs and attitudes also 
push toward high fertility Customs become locked m 

All of this is obviously linked to low incomes and resource depletion 
in a mutually reinforcing way As populations expand they place addi 
tional pressures on the resource base because other resources and options 
are not available to them As the resource base declines — and, for ex 
ample, as women and children have to walk farther each year in search 
of water and fuelwood — the need for even more children to do the 
work increases. 

Global population is a gross abstraction Population pressures become 
reality at the local level Virtually all population growth in the next 
thirty years will be m urban areas The urban poor often establish mfor 
mal settlements in ecologically fragile areas, without sewers and garbage 
collection, wastes accumulate and degrade both land and water sup 
plies Ecological migrants and refugees are commonplace today At 
the extreme, population pressures can contribute to the violent conflicts 
Shortly after I joined UNDP in 1993, the genocide occurred m Rwanda, 
with hundreds of thousands of people slaughtered I traveled twice to 
Rwanda after the genocide to support the UN program there We came 
to believe that the Rwandan situation was in part the result of a true 
Malthusian situation James Gasana was the Rwandan minister of agn 
culture and later defense in the early 1990s, before the crisis of April 1994 
Here is his description of the causes “Environmental scarcities be 
came acute in the 80s as an effect of complex interactions between high 
population pressure, land shortage and its inequitable distribution, and 
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so 1 degradat on Ti e effect f these nteract n v as a soc o conom c 
crisis that converged with the elites povt tr nvalrv and with a high rate 
of rural unemployment 1 his ciustd dissatisfaction amongst the poor 
peasantry mostlv m the southern region, and strengthened the opportu 
nity for internal opposition to threaten the regime s legitimacy Environ 
mental scarcities not only influenced the strategies and tactics of political 
and military actors but also they amplified the political violence 4 

The good news is that the population issue has not escaped inter 
national attertion There have been a senes of major international con 
ferences and plans of action on population and advancement of women, 
and population programs have been attractive parts of the aid budgets 
of the OECD countries 

At one of these conferences — the Mexico City Population Conference 
during the Reagan years — the U nited States parted companv with the 
other OECD countries and announced the now-famous Mexico City 
Policy Under this policy, the United States would withhold family- 
planning assistance from any family-planning provider that supported 
abortions even if U S funds were not used for that purpose The Clinton 
ad min istration rescinded the policy but the George W Bush admimstra 
tion reinstated it m its first month in office With the Bush admimstra 
non s support, the Congress withheld support for the U N s excellent 
population work m 2002, claiming that the U N funding went to groups 
that support abortions In these and other ways U S abortion politics 
have been injected into international family-planning efforts 5 

The latest and most successful U N conference on population was 
m Cairo in 1994 I was there representing UNDP when the donor com- 
munity agreed to put up six billion dollars for population programs by 
2000, the external funding required to meet the plan s objectives The 
developing countries were to put up twelve billion dollars by 2000, for 
a total of about eighteen billion dollars Eighteen billion dollars is less 
than what the world spends every week on armaments But even these 
modest sums were not forthcoming Only about half of the promised 
money had been delivered by 2000 — a major disappointment 
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Consumption The level of consumpt on or affluence can be defined 
in many ways in the original IPAT formulation developed by John 
Holdren and Paul Ehrlich in the early 1970s consumption was per 
capita goods and services or GDP per capita But for our purposes we 
will focus on the twentieth century s pattern of rapidly rising house- 
hold demand for goods and services particularly those that place a 
heavy burden on tne environment 

In the twentieth century population went up fourfold and affluence 
increased fivefold, so that the world economy as a whole grew twenty 
fold A fivefold increase m individual consumption is substantial, but 
increases were even higher m the richer countries and much higher for 
many environmentally risky goods and services For example per capita 
fossil fuel consumption went up sevenfold globally in the twentieth 
century, while per capita industrial activity grew twelvefold 

Major world religions have inveighed against material desires and 
pointed out the perils of wealth 

Judaism “Riches profit not in the day of wrath but righteousness 
deUvereth from death 

Christianity “It is easier for a camel to go through a needle s eye, 
than for a rich man to enter into the kingdom of God 

Islam “Those that desire the life of this world with all its finery 
shall be rewarded for their deeds m their own lifetime nothing shall 
be denied them These are the men who in the world to come shall have 
nothing but Hell fire Fruitless are their deeds and vain are all their 
works ” 

Hinduism When you have the golden gift of contentment, you 
have everything ” 

Buddhism A man who chases after fame and wealth and love affairs 
is like a man who carries a torch against a strong wind, the flame will 
surely burn his hands and face ” 

Despite these teachings, we live in a global consumer society a ma- 
terial world, with seemingly endless consumer demands Why should 
it be so- 1 


FAC WG UP TO UNDERLYING CAUSES 



Clearly there are many answers One s that beyond meet ngbas c 
needs, consumption brings us pleasure and helps us to avoid pain and, 
worst of all, boredom and monotony Consumption is stimulating 
diverting, absorbing, defining empowering relaying fulfilling, educa 
aonal, rewarding If pressed I would have to corfess that 1 truly enjoy 
most of the things on which I spend money 

Consumption also responds to artificially created needs John Kenneth 
Galbraith the Harvard economist highlighted this issue m 1958 in his 
book The Affluent Society The central argument in the book [he noted 
forty years later] was that m the economically advanced countries and 
especially in the United States there has been a highly uneven rate of 
social development Privately produced goods and services for use and 
consumption are abundantly available bo available are they, indeed 
that a large expenditure on talented advertising and salesmanship is 
needed to persuade people to want what is produced Consumer sover 
eignty, once governed by the need for food and shelter, is now the highly 
contrived consumption of an infinite variety of goods and services 
That, however, is in what has come to be called the private sector 
There is no such abundance in the services available from the state 
Social services, health cate, education — especially education — public 
housing for the needful, even food along with action to protect life 
and the environment are all m short supply 6 

T is not only advertising that works to create needs Keeping up 
with the Joneses is one thing but keeping up with the lifestyles of the 
rich and famous is quite •another Economic inequality — large and 
growing disparities between the top and the rest — -contributes to ever- 
new consumer demand 

Private consumption that damages the environment is also maintained 
at artificially high levels because of massive market and policy failure 
The free market price of various goods and services typically does not 
incorporate the fall environmental costs of production, use and disposal 
The more an environmentally destructive product or service is under 
priced, the more it w 11 be consumed. Policy failure perpetuates and 
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often exacerbates market failure It nto the p cture n part because 

governments typically tail to require producers to paj for all their envi 
r nimental damage And governments have a so oittn made a bad situ 
anon worse by subsidizing many environment destroying activities 
Our energy and water prices not only do not include the environmental 
damage economists call negative externalities* but these prices also are 
artificially low because government subsidizes their production 

In their book Perverse Subsidies of 2001 Norman Myers and Jennifer 
kent have analyzed the hundreds of studies that quantify subsidies m 
agriculture energy transportation, water fisheries, and forestry They 
have classified as perverse Jiose subsidies that have demonstrable 
negative effects both economically and environmentally Their conclu 
sion is that at the behest of powerful interests, governmer ts intervene 
in the marketplace to create each year $860 billion in perverse subsidies 
worldwide Admittedly a rough estimate, that is about „ f percen of 
the $35 trillion global economy, creating a huge economic incentive 
tor environmental destruction 7 

Another aspect of these market failures is that even green consumers 
rareiy have convenient reliable information on which to base purchas 
ing decisions The business of ecolabehng is still m its infancy 

Last despite the religious teachings mentioned earlier our values are 
proconsumenst, and there is little by way of an anttconsumenst message 
We Americans were even told in the v ake of n September 2001 that 
the patriotic thing to do was quickly to resume consumer spending 

Biologist Paul Ehrlich wonders if the consumer culture might have 
its roots m human cultural or even biological evolution It seems cer 
tam that acquismvene s was favored by cultural evolution, especially 
if an ability to provide goods (especially food) *■0 others or simply to 
possess them had a payoff m prestige It probably also would have had 
a payoff in reproductive success as seen m several pre industrial groups 
— and could thus have a genetic evolutionary element Control of re- 
sources by males, at least, certainly often appears to have had that effect 
historically 8 
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In the a r book Mean Gents b ciogss ja\ Phelan md economist Terrv 
Burnham are sure that there is a genetic component Fast food push 
ers did not create our taste fo fatty salty calorie laden foods they 
simply exploit our existing desire by producing a product is itl exagger 
ated features Our taste buds go cra7y for i ratal hat has more, more 
and finally even more of the mgtedients that kept ou ancestors going 

What all products — botn helpful and destructive — have in common 
is that they tap into our instinctual desires it is precisely these desires 
that so frequently get us into trouble Cut they are hopeful “As tough 
as our self-control battles are we at least hate a fighting chance Most 
animals even intelligent chimpanzees have no ability whatsoever to 
override their passions 9 

Paul Ekms has argued tnat our natural acquisitiveness has been 
pushed to the extreme by deliberate decisions such as those taken after 
World War II to stimulate consumer purchases He quotes U S retailing 
analyst Victor Lebow from that period “Our enormously productive 
economy demands that we make consumption our way of life, that 
we convert the buying and selling ot goods into rituals We need 
things consumed burned up, worn out, replaced and discarded at an 
ever increasing rate 10 World advertising spending has doubled over 
the past twenty yea*-$, growing at a rate three times faster than world 
population 

Technology Turning to technology, one can ask why societies have 
unleashed so many environmentally harmful technologies on the world 
and done so little to control their market penetration Of course societies 
have also unleashed many teclmologies of enormous benefit The issue 
here is not that technology is bad for environmental and social goals 
perse, but that, for reasons we need to understand, societies have been 
largely unable to assess new technologies and direct technological 
change m ways that avoid huge environmental costs 

To take up this question I would like to take you back to 1971 On 
26 September of that year President Nixon made a brief visit to the 
Atomic Energy Commission s reservation at Hanford, Washington 
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1 he speech he delivered that afternoon is instructive in understand ng 
why technology is so often in the saddle, rtding us 

The president took the occas on of his Hanford speech to announce 
his support for die construction of a fast breeder nuclear reactor demon 
stration plant According to Atomic Energy Commission plans the 
breeder reactor, so called because it breeds new nuclear fuel, pluto 
mum, at the same lame as it produces power was to be introduced com 
mercially in the mid- 1980s and become our predominant source of elec 
tncity early in the twenty first century AEC s program to commercialize 
the breeder was extremely controversial it aimed to have two hundred 
breeder reactors operating commercially in the United States by zooo 
In a lawsuit I filed against AEC a few months before the president s 
speech, the Scientists Institute for Public Information alleged that 
“plutonium is one of the most explosive and toxic substances known 
to man” and that the breeder program poses the risk and hazard of 
an explosion in a reactor core causing the release into the biosphere of 
dangerous quantities of plutonium or radioactive wastes or both” as 
well as the possibility of a black market” m weapons grade plutonium, 
since the technology and nonexplosive materials for construction of 
an atomic bomb are readily available SIPI further stated that mere 
are alternatives to the present [breeder] development program which 
deserve the most serious national study, attention and debate ” 

Nixon was keenly aware of the nuclear power controversy when he 
spoke at Hanford Many people in this country, because nuclear power 
is so destructive, are afraid of it, he noted The president tnen justified 
his decision to support the breeder 

Well, don t ask me what a breeder reactor is ask Dr Schlesinger 
[then-chairman of the AEC] But tell him not to tell you because unless 
you are one of those Ph D s you wouldn t understand it either but I 
do know that here we have the potentiality of a whole new breakthrough 
in the development of power for peace That means jobs — jobs for 
this area, and jobs and power for hundreds of millions of people all 
over the world 
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One final thought b foreutgc its. i I ncrt r< d*.m 
rnent ago how all of this business about breeder realtors and mick ir 
energy is over mV head Bui it tlwav s has been Usttn Tting in mi 
beause it seems to me that if a peopk art to be a great people we must 
always explore the unknown N&e must never be if raid oi it 1 hat is 
why we have to go to space That is whs as far as that particular matter 
is concerned, in terms of nuclear power we must not be afraid ’We 
must explore it 

We can t be sure what it is gong to ptoduce but on the other hand 
we know that by exploring the unknown we are going to grow and 
progress and progress in a way that will be good for ah Americans and 
for other people in the world 12 

Nixon s defense of die breeder reactor is a classic invocation of the 
tenets that have traditionally guided technological development tn our 
society His implicit themes*— the trustworthiness of experts, the benefi- 
cence of technology the inevitability of progress — -are the very habits 
of thought that have traditionally made tt easy for new technology *o 
escape ngorous public scrutiny and penetrate easily into the economj 

In the end, the breeder reactor story had a happy ending, at least 
for its critics The SIPI lawsuit led to an intensive public review of the 
breeder program under the National Environmental Policy Act, and 
because of its risks and shaky economics, it was ultimately halted by 
President Carter and the Congress The breeder reactor and the SST 
are good examples of environmental and other factors combining to 
block commercialization of major technologies, but it is unusual for 
environmental considerations to exert such influence 

An openness to technological change has been a principal ingredient 
of Western ideology since the eighteenth century Our souety has en 
couraged technological virtuosity, equating it with progress Although 
the social costs of industrial innovation have often been considerable 
the material benefits have been irresistible From an early point, the 
fact of these tangible benefits reinforced the positive, permissive attitude 
toward technology As ] B Bury observed in 1932 in his classic study 
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1 he Idea of P og es. 1 he specta tj ar resu ts of the advance of science 
and mechanics techn que brought home to the mind f the average 
man the conception of an indefinite ncrease of man s power over nature 
as his bram penetrated her secrets The evident material progress which 
has continued incessantly es er sinct has been a mainstay of the general 
belief in progress which is prevalent today ” 1 5 

But by the early 1970s a new pessimism regarding technology was 
on the rise It was driven primarily by concerns about nuclear power 
environmental deterioration, and invasion of privacy 1 hen and since 
many perceptive critics have found technology and its organization at 
the core of social and environmental problems W th some consistency, 
they liken present society to a corporate conglomerate dominated by 
technological imperatives and divorced from real human needs and as- 
pirations John Kenneth Galbraith has described the new industrial 
state dominated by a “techno-structure that has succeeded m making 
its goals those of the society at large 14 

A new movement for technology assessment and choice grew out 
of these concerns One result of efforts to harness technology — to put 
people in the saddle — was the creation of the Congressional Office of 
Technology Assessment in 1973 For two decades it did excellent studies 
until Congress lopped it off m a budget cutting spree It is badly needed 
now when technological innovation is driving so many public issues 
and concerns 

In the mid-1980s the picture on technology took another turn Some 
of us noticed the obvious — namely that if you examine the IPAT equa 
tion, the only one of the three drivers that can reduce environmental 
impacts is technological change Affluence and population would surely 
continue to climb. Our World Resources Institute study from Jus period 
put the matter this way If [the predicted] doubling and redoubling 
of economic activity is accomplished with the technologies now domi 
nant in energy production, transportation, manufacturing agriculture, 
and other sectors truly catastrophic impacts are likely on global climate 
human health, and the productivity of natural systems Seen this way, 
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reconciling die econ n vard^n t *, ^ iuiuc h vt 

for themselves will be possii 1 only through r n stnri i i mnm ich 
nology— a shift perhaps ui pa edit ted n c *p,, tnd pact tn m v 
technologies that draimticnilv reduce < nviri'ntnc m $1 ;u p p t ut is 
ofprospenty 15 

The WRI Study conclude d I nv m> urn it si r< guUnon n uis to be 
overhauled to promote !ong-t rm, mw \ atr< n md poHuin n pr<. <. uion 
more effective economu incent’y cs lor is \ csimcntN m It m ttchnokigics 
are long overdue cu rent measures ol u dnstn„! prods, envity sited to 
be reconceptualized so they recot, we en\ ro \mennl t and alto 
gether more attention needs t > bt pain ro V-v. < lean technologies v in 
be transferred successfully from count v to country * ! [ regret to say 
that not much was done m response t< ou policy prescriptions 
So the bottom line on technology is much l kc that 1 ir consumption 
Public attitudes toward cchnology nave general y been supportive 
welcoming, and trustful This recepm itv commute today with mtorma 
non technology robotics, nanott chnologits tnd even genera, engineer 
sng despite the controversy about the health and ecological impacts of 
genetically modified organisms 1 he con irol of technologies has beers > 

largely m the hands of large corporations tl at benefit from their deploy < 

mentand are clearly in no position to be impartial judges of the public s * ' 

best interests 1 he current market tails to guide technology toward 
good environmental choices, and governments have failed to correci | f 

poor market signals And >nce a technology has reached a certain level t 

of deployment, it gams an often unwelcome lifespan something one ! 

could say with equal truth about both the mefnutnt QWLR TY k y board ' ? 

on which we type and the internal combustion engine that has powered 
our cars for a century 

Poverty The environmental impacts of this fourth driver 're nor 
well captured in the IPAT formulation Half the wodd s people get by 
on less than two dollars per day Many by e close to the land putting 
great pressure on the resource base because good alternatives are not 
open to them The 1980 World Conservation Strategy issued by the U Js 
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Environment Programme and the International Union for the Conser 
v anon ot Katun. put the matter as follows Human activities are pro 
gressively reducing the plant t s lift supporting capacity at a time when 
rising human numbers and consumption ire making increasingly heavy 
demands on it The combined destructive impacts of a poor majority 
struggling to stay alive and an affluent minority consuming most of 
the world s resources are undermining the very means by which all 
people can survive and flourish ” 17 In my six vears as administrator of 
the U N Development Programme I visited scores of developing 
countries most ot them desperately poor (I n the i ;pos the forty or so 
least developed countries had an av erage per capita income of about 
a dollar a day ) On many occasions I saw excessive harv esting of fuel 
wood overgrazing and wildlife poaching so much so that we made 
the alternative — sustainable livelihoods for the poor — one of our pnn 
cipal development assistance themes 1K 

The World Bank s World Development Repor ^ooj describes the vi 
cious circle m wmch a quarter of the developing world s people living 
on fragile lands— -some t 3 billion m all — find themselves 19 Many of 
the things they are forced to do merely to surv ive degrade the environ 
ment the search for fuelwood de vegetates the land making it more 
susceptible to erosion and fertility loss the effort to produce more 
food depletes soil nutrients and leads to overgrazing and clearing of 
forests and woodv areas and reducing fallow periods compounds these 
problems 

It is important to stress that environmental destruction is not a patnol 
ogy of the poor Deprived of both access to better resources and the 
power to get that access, they are often forced to eat their own seed 
com metaphorically and sometimes actually 

In addressing poverty development projects have often failed be 
cause they neglected the environment just as environmental projects 
have often failed because they neglected development 

The fifth and sixth forces driving deterioration — market failure and 
policy and political failure— taken together reflect our badly flawed po 
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litical economy B tsit illv oui economic swtm dots not work whc n 
it comes to protecting environmental resources arid stenrd the political 
system does not work when it con tstnt.f rrteti igtht economic system 

Economist Wallace Oates h ts pto\ tdttf a clear desenpn in of “mar 
ket failure — the core reason the m irket does not work foi the environ 
ment Markets generate and make use of o, s_r of pnets that se m as 
signals to indicate the value (or cost'* of resources to potential users \ny 
activity that imposes a cost on society bv using up some of its scarce 
resources must come with a price, where that pnee equals the social cost 
Formost goods and services ( private goods as economists call them) 
the market forces of supply and demand generate a market price that 
directs the use of resources into their most highly valued employment 
There are, however circumstances where a market price may not 
emerge to guide individual decisions This is often the case for various 
forms of environmentally damaging activities In the first half of the 
last century at Cambridge University, A C Pigou set forth the basic 
economic perspective on unpriced goods (encompassing pollution) m 
his famous book The Economic s of Welfare Since Pigou, many later 
economists have developed Pigou s insights with greater care and ngor 
But the basic idea is straightforward and compelling- the absence of an 
appropriate pnee for certain scarce resources (such as clean air and water) 
leads to their excessive use and results in what is called market failure 

“The source of this failure is what economists term an externality 
A good example is the classic case of the producer whose factory spreads 
smoke over an adjacent neighborhood The producer imposes a real 
cost in the form of duty air but this cost is external to the firm The 
producer does not bear the cost of the pollution it creates as it does for 
the labor capital, and raw materials that it employs The pnee of labor 
and such materials induces the firm to economize on their use, but there 
is no such incentive to control smoke emissions and thereby conserve 
dean air The point is simply that whenever a scarce resource comes 
free of charge (as is typically the case with our limited stocks of clean 
air and water), it is virtually certain to be used to excess 
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Many i rcn r nn erstdi res urccs an? unprotected by the appro- 
priate pn es ti a w u d c nstra n the r use From tl is perspective t 
shards urpn ing o find t tat 1 1 t_nv ronment s overused and abused. 
\ marku system simply doe-m t allocate die use o r tnese resources 
properly In sum economics makes a clear and powerful argument for 

public intervention to correct market failure with respect to many kind s 
of envi onmenta! resources Markets may y ork well in guiding the 
production of private goods but they cannot be relied upon to provide 
the proper levels ot social goods (like environmental services) 20 
Oates sav s that Pigou s book is famous, but I fear it is famous mostly 
among economists When Pigou is as well known as Adam Smith John 
Maynard ktvnes or Paul Samuefson ye will know that times are 
changing And when they have truly changed pou er plants emitting 
sulfur oxides nitrogen oxides, and mercury vs ill he required to contnb 
utc to x fund to pay the estimated cost of their damage to human health, 
crops and natural areas A carpet manufacturer that sells a carpet that 
cannot w hen old be composted for use as garden fertilizer, will need 
to provide the carpet buyer with guaranteed prepaid fees to ship the 
nonbiodegradable carpet to the factory for disposal or recycling There 
is much to be done if we take Pigou seriously 

"We have seen tha market failure is central to both environmentally 
bad consumption and environmentally bad technology We could say 
more about the failure of economic signals and indicators especially the 
way gross domestic product is calculated Economist Robert Repetto 
has noted that a country could cut all its forests dram all its aquifers 
and pollute all its watery ays and GDP would only go up up up Yet 
governments w irship at its altar 1 he problem here is that we are count 
mg consumption of nature s capital as income — in effect consuming 
our assets m addition to the income they generate and thus rubbing 
our children of part of their natural heritage 

Political failure perpetuates indeed magnifies market failure Govern 
ment policies could be implemented to correct market failure and make 
the market work for the ens- ronment rather than against it But, typically 


i 


FAC H G U TO UNDFR Y SG CA SES 


powerfu economic and p i t d V, i * '• 

those corrections, so thev urt n t n ide rr t i ' 1 ' 

Water could be con^rvec nd»WJkti 1 * fr M ri ' 1 

cost including the estimated cost ot nviiot nu *n da s uu* i u >■ *> 
politicians and farmer have i stake in ketpmg m it. j pr u il id 
and low Polluters could dc made to pav the lull t tv i* U t rr del 
but ypically they do not hitler in Jaipur - vu vii» h n im * 
ecosystems provide softies with econ urn cruet isitnmnd 
value A developers destruction of wetlands t. r tx unple r d i 
these services to societv but rirdv does t ve devHoper j is or tl t m 
lost services Also as the earlier discussion ot pe-versf subsjdit s mss. K 
it is not just that governments often shv awav froHioruetin,* matst* 
failure, governments also exacerbate the problem bv treat ng si*u$t inl- 
and other practices that make a bad si uat on worse 

Economist Theo Panavotou has described fie basic sit l itiwt A 
combination of institutional, market ana policy failures rsuks in 
pneing of scarce natuiai resources and envirounu mal aiv i ,, w b Is i 1 - 
then translated into underpricing of resoutce bived md cnv«ronf**tm 
intensive goods and services Institutional fuikir. s siieh is ibsentc o' 
secure property nghts market Uilmes such is twin nmeit nl t xt< rn th it 
and policy failures such as disrortioinrv subs dies chvi a wedge Uivi. > 
the private and social costs of production snd consumption 4cm itu s 
As a direct result producers and consumers of produvts st rv iu 
do not receive correct signals about the ir«c scarcity a} tv nines b» v 
use up or the cost of environmental dam tge they cause X Ins k ads »o 
the socially wrong mix of econorn c output ovetpr xhiuiun and ivcr 
consumption of commodities that art resource depicting md tn ron 
ment-polluting, and underproduction and undeitonsumpts >n of can 
modities that are resource saving tnd env ironment ti tendh I hu the 
emerging pattern of economic growth and structure of tnt ecu »n\ 
is one that underm nes its own resource base, and ts ultimately ursusnm 
able since relative scarcities are not respected *" ! 

The seventh factor in global environmental deefan is the scale oj the 
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global economic enterprise and ts phenomenally ap d expansion Scale is 
important in re ationship t the earth s carrying capac ty Imagine a 
world that had the same number of people as ours doing the same things 
with the same technologies But what if that planet were twenty imes 
larger than ours ? We would not be quite as worried as we are now In 
deed the situation there would be like earth m 1900 m some respects 
It would not be a full world 22 

The rapid pace of change is another factor Social and political mgf i 
tutions can be slow to respond, as can science The development of 
international environmental law is painfully slow But the world economy 
and urbanization surge ahead faster than societies can respond There 
were decades of CFC production before scientists raised concerns 
Then it took a decade to agree on a phaseout, which took another 
decade And this response was fast by international standards Today s 
global economy is even more efficient at spreading a new technology, 
but our capacity to anticipate and respond effectively has not greatly 
improved By the time today s students reach leadership positions 
twenty-five years from now the world economy will likely be twice 
ns current size 

Political analyst David Rejeski has pointed to a related reason for 
political failure He believes that some developments unfold rapidly 
enough to warrant policy action but not fast enough to catch politicians 
attention Take tropical deforestation These forests are being cleared 
at a slow rate compared to many other phenomena — about 1 percent 
a year But even at this pace they could virtually disappear in one life 
span. “There seems to be some threshold of concern (estimated here 
at approximately four percent per year) where important social, eco 
nomic, technological or demographic phenomena can change and re 
mam under the political and public radar screen,” Rejeski notes In 
some cases, the public has become socially conditioned to pay attention 
to small change — in areas such as unemployment, inflation, and GDP 
— but m most areas small increases fail to catch our attention Such 
changes, if they remain persistent, can degrade systems, stress the gov 
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eminent s capacity to respond and trigger thresho d tfiects where 
change becomes d fficult to reverse or systems fa 1 catastrophically ” 
At the root of this fai ure is lack, of understand ng that even slow 
rates of change compound rapidly An economy growing at 3 percent 
a year will be twice as big in a short twenty three years Carbon dioxide 
emissions m the United States have been growing at about 3 percent a 
year Here is a handy rule that everyone should know If something is 
growing at a steady rate and you want to know how long before it will 
double, divide the growth rate into sixty-mne If college tuition grows 
by 5 percent a year it will double in fourteen years 

Probing for still deeper driving forces let us return to James Carvdle s 
1992 presidential campaign theme, It s the economy stupid So much 
m our society, economy and polity is geared to rapid, continued eco- 
nomic growth Historian J R McNeill has noted that the “growth 
fetish solidified its hold on imaginations and institutions in the twentieth 
century Rewrites 

Communism aspired to become the universal creed of the twentieth 
century, but a more flexible and seductive religion succeeded where 
communism failed the quest for economic growth Capitalists, national 
ists — indeed almost everyone, communists included — worshiped at 
this same altar because economic growth disguised a multitude of sms 
Indonesians and Japanese tolerated endless corruption as long as eco 
nomic growth lasted Russians and eastern Europeans put up with 
clumsy surveillance states Americans and Brazilians accepted vast so- 
cial inequalities Social, moral, and ecological ills were sustained in the 
interest of economic growth indeed, adherents to the faith proposed 
that only more growth could resolve such ills Economic growth became 
the indispensable ideology of the state nearly everywhere 

The growth fetish while on balance quite useful in a world with 
empty land shoals of undisturbed fish, vast forests, and a robust ozone 
shield helped create a more crowded and stressed one Despite the dis- 
appearance of ecological buffers and mounting real costs, ideological 
lock m reigned in both capitalist and communist circles No reputable 
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sect among economists cou d account tor depreciating natura assets. 
The true heretics economists mho challenged the fundamental goal of 
growth and sought to recognize value n ecosyvem services remained 
outside the pale to the end of the century Economic thought did not 
adjust to the changed conditions it helped to create thereby it continued 
to legitimate and indeed indirectly to cause massive and rapid ecological 
change The overarching priority of economic growth was easily the most 
important idea of the twentieth century 24 

McNeill has captured well the eighth of the driving forces — the 
growtk-at-all-costs imperative Is it possible that in the end, it will prove 
impossible to control ' 1 Political scientist J A Scholte has put the ques- 
tion forcefully Students of globalization must surely take seriously 
the possibility that underlying structures of the modem (now globalized) 
world order — capitalism, the state, industrialism nationality, rational 
ism — may be in important respects irreparably destructive 5 
Scholte s possibility offers an extraordinarily bleak prognosis if true 
As I hope to make clear in part IV I am certainly not ready to concede 
that we are confronting a system that is irreparably destructive but it 
is a possibility we should keep in mind m part because it reminds us of 
the seriousness of the changes that are now required 

Our culture is full of values and habits of thought that war against 
effective environmental protection — driver number nine Two very 
basic ones are captured m the awkward words anthropocentrism and 
contempocentrism Regarding the former, Lamont Hempel has noted 
that the decline of theocracy and the rise of science in Europe gave 
Western civilization a self-confident belief in the human ability to doirn 
nate nature No longer merely caretakers of God s creations,” he notes, 
“people began to imagine themselves, in Rene Descartes s words, as 
the lords and possessors of nature ” 26 Tms view of the world — that 
nature belongs to us rather than we to nature — is powerful and perva 
sive, and it has led to much mischief 

Contempocentrism is the habit of thought that discounts the future 
m favor of the present Like anthropocentrism it is another form of 
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se i centeredncss As one t sa d n a pub c heanng we held n the 
Carter adm n stratum T utur ^enerat °ns p W hat have they done for 
us ?B Jokmg aside contempocertrism sat war with one if the wo cen- 
tral principles of environmental ethics -—the proposition that we have 
duties to future generations (the other is Aldo Leopold s proposition 
that we have duties to other species) It is significant that the first pnn 
ciple in the first statute of the modern environmental era the National 
Environmental Policy Act oi 19^9, calls upon the federal government 
and the Nation generally to fulfill the responsibilities of each genera 
non as trustee of the environment for succeeding generations. It is a 
sacred trust — our duty to our children, our neighbor s children and 
their children — and it is a trust at which we are failing 27 

We incline to other pernicious habits of thought, some deeply em 
bedded in our culture such as trying to satisfy needs by buying things 
the easy acceptance of technological change, the primacy of money 
and economic values m measuring success and gauging relevance, and 
seeing the natural world as a resource for the economy rather than see 
ing the economy as nested in the natural world 

Americans may have a particularly difficult time shedding outdated 
habits of thought We are a country whose very national character has 
been shaped by economic abundance 28 We have pursued it and preached 
it and are now having the utmost difficulty coming to terms with its 
consequences 
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Globalization and the Environment 


There are more things m heaven and earth Horatio 
Than are dreamt of in your philosophy William 
Shakespeare 

Globalization, columnist Thomas Friedman says, shrinks the world 
from a size medium to a size small It is a process of integrating not 
just distant economies but also remote cultures, environments and 
governments z 

To its proponents, globalizauon is seen as helping to cure a mulitude 
of the world s ills To its critics, it is seen as a “false dawn driven by 
the manic logic of global capitalism 3 But all agree that it is happening, 
and most believe that it is unstoppable 

Perhaps the only concept a$ heavily laden with multiple agendas as 
globalization is sustainable development Former President Clinton, 
a recent convert to sustainable development, has remarked that the 
phrase is “Aramaic to most people 4 But within environment and 
development circles, it has become mots d ordre since being popular 


zed by the Wor a Comm ss n n hn\ ronment and Deve opmen n 
987 The commission fferedtl $ w famous defiiuuo u_ tamable 
deve opment is deve opment that seek, t meet tl e eeds and asp 
rations of the present without compromising the ability to meet those 
of the future 5 Most analysts now agree that from an environmental 
perspective, sustainable development requires 1 ving off nature s in 
come rather than consuming natural capital In the terminology of the 
economists it implies nondeclming natural assets at a minimum 

The call for sustainable development was born of conflicting realities 
On one hand, economic expansion will surelv occur on a grand scale 
in the decades ahead In most countries, ’■apid economic growth is es 
genual to attack the problem of widespread poverty On the other, emn 
ronmental quality has been everywhere deteriorating as economic ac 
tivity has expanded Conscientious observers have little choice but to 
seek a development path that simultaneously alleviates poverty and 
sustains environmental resources 

Today, the transition to a globalized world is progressing rapidly 
but the transition to a sustainable one is not Some believe that globah 
zation is a prime reason for the failure to realize sustainable development 
Others argue that globalization can and should advance the transition 
to sustainability 

Has economic globalization been an important driving force in the 
large-scale environmental deterioration that has occurred in recent de 
cades ? A broader question is whether economic globalization has been 
undermining the prospects for sustainable development If so, must it 
continue to do so in the future ? 

These questions address a reality of immense complexity and will 
not yield to simple answers Arthur Mol in his Globalisation and Environ- 
mental Reform sets out to show that it is not globalization that the 
[Seattle demonstrators] attack and reject, and that it should not be 
Globalization is a multifaceted phenomenon with potentially deva 
stating but also potentially beneficial consequences. The environmental 
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NGOs were parncu a v ai a d and twthou rea_on of global 
zat on 1 t one s ded eo- libera econ m aspect ” 

M > goes on 1 p. im >ut t tat ng^rous ana yses Jt e links between 
global /anon and the env iron nent are scatce But he notes that those 
wntei s w ho liave addi essed die subject hav e ty pically come to the same 
conclusions The common view put iorw ird bv most scholars was a 
rather negative one globalization processes and trends add to environ 
mental deterioration to dimm shtng control or environmental problems 
by modern institutions, and to die unequal distribution of environmental 
consequences and risks between different groups and societies The 
dominance of economic (that is capitalist) globalization processes is 
often believed to be the root cause of these detrimental environmental 
effects Globa 1 political mst tutions, arrangements and organizations 
and a global civil society are belie \ ed to be lagging behind 7 This last 
point is one to which 1 shall return here and again in chapter 9 
Martin Khor director of the Third "World Network, is a leading 
critic of current globalization processes I agree with him sometimes 
but not always He asks why the implementation of Agenda 21 and 
other agreements reached at the Rio Earth Summit, U N Conference 
on Environment and Developmen , m 1992 has “largely failed His 
answer is clear “The reason for failure is not to be found in me sustain 
able development paradigm [forged at Rio] rather the paradigm was 
not given the chance to be implemented Instead, intense competition 
came from a rival — the countervailing paradigm of globalisation, 
driven by the industrialised North and its corporations, that has swept 
the world in recent years Tms is perhaps the most basic factor causing 
the failure to realise the [Rio] objectives. 8 

Khor believes the mam factor in the ascendancy of the market para 
digm and the marginalization of the sustainable development paradigm 
has been “the strong support and aggressive advocacy of the powerful 
countries for both results He sees the governments of these countries 
serving their private commercial interests, downgrading the United 
N auons in favor of the World Bank and the World Trade Organization, 
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promoting the competitiveness ot their economies by minimizing envi 
ronmenta] and other standards and generally giving an ncreasingiy 
global corporate sector nearly tree re n 

Khor is undoubtedly right that the governments of the large-economy 
G-7 countries have vigorously pursued the market globalization agenda 
while badly neglecting the Earth Summit agenda and its efforts to realize 
sustainable development What is more interesting is his assertion that 
market-based globalization has been seen by its advocates as ehmmatmg 
the need to take the Rio agenda seriously My own view is that Khor is 
basically correct on this point at least with regard to the United States 
Many U S pohcymakers have seen the globalization (market) paradigm 
as supplanting the need for the sustainable development (partnership) 
paradigm “Trade not aid has become a Washington mantra Writing 
in The Economist, economist Jeffrey Sachs offered a stinging critique 
of U S policy America has wanted global leadership on the cheap. It 
was desperate for the developing world and post-communist economies 
to buy into i*s vision in which globalization, private capital flows and 
Washington advice would overcome the obstacles to shared prosper 
ity, so that pressures on the rich countries to do more for the poorer 
countries could be contained by the dream of universal economic 
growth In this way the United States would not have to shell oat real 
money to help the peaceful reconstruction of Russia, or to ameliorate 
the desperate impoverishment and illness in Africa Washington 
became skittish at anything or anybody that challenged this vision 10 
This said the eclipse of the Rio Earth Summit commitments has 
surely been brought about by more than the ascendancy of the globah 
zanon paradigm Many of us hoped that the post— Cold War period 
would bring a peace dividend of financial and political resources that 
could be applied to promoting environmental and development objec 
ttves Instead, the United States and others have been enmeshed in a 
senes of military and peacekeeping engagements, now embracing the 
war on terrorism, that have consumed much of the available time, en 
ergy, and money Shortly after I joined the United Nanons Development 
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Programme m 993 we begin to focus on a d sturbing trend U N 
spend ng m peacekeeping and humanitarian emergencies was sky 
rocketing while resources tor long-term development assistance focused 
on poverty and the environment were declining I and others repeatedly 
spoke out against cuts m funding for our programs, pointing out that 
with so many fires starting we should not neglect fire prevention — but 
the pattern persisted 

Interestingly even defenders of globalisation, do not have much to 
say for themselves on the environment issue In their Foreign Poltcy 
article “The Globalization Backlash John Micklethwait and Adrian 
Wooldridge ask, “Is globalization, destroying the environment’ 1 and 
answer, “Not really” They point out correctly, that there are other 
powerful anti-environmental forces at work beyond globalization (they 
ate the large annual subsidies for environmentally destructive activities 
globally) and that multinational corporations are of en better environ 
mental performers than local counterparts But they concede that, in 
the short term, increased international trade harms the environment 
by increasing business activity generally because business of all sorts 
tends to despoil the environment Twice they ask, How much is 
greenery worth- 1 implicitly acknowledging that economic benefits ex 
act environmental costs— -even while they try to demean the environ 
ment as mere “greenery 11 

Maurice Strong, who led both the Stockholm Conference on the 
Human Environment m 1972 and the Earth Summit in 1992, has been 
a successful businessman, diplomat and environmental leader He has 
also become a cntic of today s globalization In his 2001 book Where 
on Earth Are We Going’* he writes “The environment isntjustanis 
sue, something to be fixed while everything else remains the same Eco 
logical destruction is a sign of the imbalance in the way our industrial 
civilization sets its priorities and governs itself The phenomenon we 
now commonly refer to as Globalization is creating new wealth at an 
unprecedented scale while increasing the dichotomy between industrial 
capitalism s victors and victims. u 
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One can identity at least nine reasons to suppose that globalization 
can exacerbate environn ental prob ems Jn this cm que eco omic 
globalization leads to (i) an expanse of environmental y destructive 
growth, (2) a decrease m the abihtv of national governments to regulate 
and otherwise cope with en\ ironmental challenges, ( ) an increase m 
corporate power and reach, (4) the stimulation of particular sectors 
like transportation and energy that have largely negative en\ ironmental 
side effects, (5) the increased likelihood of economic crises, (<$) the com 
modification of resources such as water and the decline of traditional 
local controls on resource use (7) the spatial separation of action and 
impact from responsibility, (8) the further ascendancy of the growth 
imperative, and (9) the rapid spread of invasive speaes and the resulting 
biological homogenization 

A contrary list of forces can be developed — factors that suggest 
that globalization may help environmental quality (1) Global corpora- 
tions can help spread the most advanced environmental management 
technology and techniques (2) The strengthening of capacities in gov- 
ernment to manage economic affairs can have spillover effects, strength- 
ening environmental management (3) Globalization can lead to in- 
creased incomes, which m turn can lead to governmental revenues for 
environmental and social programs and to increased public demand 
for environmental amenity (4) And increasing international trade m 
such resources as timber could lead to higher prices more secure prop 
erty rights, and larger investments in sustaining forest resources Al- 
though something can be said for each of these forces their effects are 
certainly farther down the road than most of the negative effects men 
tioned earlier Nor on balance do they seem as powerful The result 
as Nobel economist Joseph Stightz has noted, is that globalization to- 
day is not working for much of the environment Nor, m his view, 
is it working for many of the world s poor or for the stability of 
the global economy 13 

Research carried out by political scientists Ben Cashore and Steven 
Bernstein concluded that globalization does indeed have negative 
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env ronmenta) consequence^ but tl at tl ese dov nward pressures can 
be countered by nternatiuna pressure coup ed with demand that make 
mternat ona investment cond t cnal on a demonstrated comm tment 
to environmenta 1 protect on * 

Whatever the seventy of globalization s environmental consequences 
m the past the future offers muc i room for improvement There are 
a great many tnmgs that can and should be done to promote the greening 
of globalization and to give it a human face Indeed observers have 
known for many years some of the steps that are required More tha^ 
a decade ago the World Resources Institute convened a distinguished 
group of thirty Western Hemisphere leaders for a New World Dialogue 
on Environment and Development m the Western Hemisphere Two 
members of the group were members of their respective senates, Fer 
nando Hennque Cardoso of Brazil and Al Gore Jr , of the United 
States, and would later become the president and vice president, re 
spectively, of their countries In its Open Letter to the Heads of State 
and Government of the Americas in October 1991, our group said the 
following Realising this brighter future will require heightened inter 
national cooperation particularly between industrial and developing 
countries, but also among developing countries We therefore wel 
come current initiatives to liberalize trade and to revive growth in our 
region and more broadly But these proposals are too limited They 
will succeed only m expanding unsustainable and inequitable patterns 
of growth unless they are complemented by powerful initiatives to pro- 
mote social equity and to protect the environment Indeed there is 
much reason to believe, based on past experience and current trends 
that unless major complementary initiatives are undertaken to bring 
environmental, economic, and social objectives together in the new 
synthesis called sustainable, development liberalizing trade and reviv 
mg growth could lead to short term gains and long-term disaster More 
than anything else, the Compact for a New World must be a compact 
for sustainable development 15 The group proposed a North South 
compact with eight initiatives, including initiatives for hemispheric co- 
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operation on deforestation, i sta nab e entrgv po tio i prevent on 
poverty, popu auon sctcn-e and tevhnol igv and addtu, nal finance f r 
sustainable development Liberalization of trade and investment *egi nes 
was only one of the eight 

Globalization should hold great promise but th it promise 15 not be- 
ing realized today nor will it be unless globalization is consciously 
managed for people and for the environment If the world wishes to 
evolve toward an international economy, and it certatnK seems to it 
will need to develop an international polity equal to the challenge of 
governing its newly globa 1 economy 
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Part Four The Transition to Sustainability 


Despite the repeated alarms rung over the past quarter century the 
earth s dls have deepened and widened Our initial effort at global envi- 
ronmental governance has fallen short, and we must turn with urgency 
to new approaches and to a new generation of environmental leaders 
The focus of the job has to be widened to include economic, political 
and social dimensions that are not usually thought of as belonging to 
environmentalism s purview The leadership of avil society and of the 
private sector will be especially important Technology will play an 
important part, as will the market — but a market operating with prices 
and other signals that are honest environmentally And, at the heart 
that drives the flow of these many actions there must be a deeper 
change, a different way of seeing ourselves in relation to the planet on 
which we live 




Attacking the Root Causes 


As never before in history common destiny beckons us to seek 
a new beginning The Earth Charter 

Though much is taken much abides Alfred, Lord Tennyson 

Global environmental challenges are closely interlinked They cut 
across economic sectors and geographical regions They cannot be ad- 
dressed issue by issue or by one nation or even by a small group of 
nations acting alone They are driven by powerful forces and will not 
yield to the modest efforts we have been mounting 

Against this backdrop, what the world community does in the de- 
cades immediately ahead is crucial Environmental decay will inevitably 
continue during this penod today s trends pack such enormous momen- 
tum that halting them will take many years But this period can also 
become the watershed during which nauons and peoples everywhere 
come together finally to deal with the problems massing on the environ- 
mental front If we can make that happen, our legacy from these early 
decades of the new century will be a world sustained, not a world of 
wounds 


I he Lightfo d Way 

The pnncipa way to a sustainable w^rld is to apply ma,or resources 
ot time and money to the promotion of eight broad, linked transitions 
that seek to redefine and redirect growth These transitions will move 
us from where we are today to where we need to be for a sustainable 
future These transitions require genuine partnership between coun 
tries of the North and South as v ell as actions far outside the tradi 
tional areas o f environmental policy Collectively they will do three 
things of immense importance They will directly attack the underly 
ing drivers of deterioration They will greatly enhance tne prospects 
for success of treaties and other agreements by altering the context in 
which the agreements are operating And they will facilitate a very 
different, more hopeful and powerful way o r doing the business of en 
vironmental governance Political leadership should be measured by 
whether it promotes this eightfold wa\ — the megatrends we need 
for global environmental protection and sustainability 1 

In each of these eight areas there are encouraging and hopeful de 
velopments on which to build And these transitions interact strongly 
supporting each other and forming a whole that will one day define a 
qualitatively new epoch 

Transition i A Stable or Smaller World Population 

The first oi these transitions to sustainability is the most familiar It is 
the need for an early demographic transition to a stable or smaller 
world population How are we progressing on this front ? I would say 
much better than we expected The midrange projection of global 
population for 2050 was 10 billion people now it is below 9 billion 2 
One projection of developing country population m 2100 was 10 2 bil- 
lion. Analyses suggest that an escalation of proven approaches could 
reduce this number to 7 3 billion, with global population leveling off 
at 8 5 billion and perhaps beginning to decline thereafter 3 
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What are these proven approaches' 3 1 he prescriptions that have 
emerged from manv studies and observations have been widely app ied, 
and they are remarkably successful They nclude empowering women 
socially and politically making contraceptives and other noncoerave 
family planning services available, providing maternal and child health 
care education for girls, and employment for women Declining fer 
tility rates and the demographic transition will be hastened by actions 
that further these measures, including fully funding the United Nations 
Cairo program of action, which embodies these approaches 4 

I noted earlier Partha Dasgupta s view that if women had control 
over reproduction they would choose fewer children This is proving 
to be a powerful force The New York Times on io March 2002 reported 
“For decades, experts assumed that the world s biggest developing na- 
tions the home of hundreds of millions m big families would push the 
global population to a precarious 10 billion people by the end of this 
century Now evidence is coming in that women in rural villages and 
the teeming megacities of Brazil, Egypt, India and Mexico are unex- 
pectedly proving those predictions wrong In India alone, by 2100 there 
may be 600 million fewer people than predicted The declining birthrates 
in nations where poverty and illiteracy are still widespread defy almost 
all conventional wisdom vVomen are taking charge of their lives — 
not waiting for the slow processes of education and cultural change ” 5 
These developments are exciting and suggest that rapid “bottom-up” 
change bv individuals and households is possible 

Of the eight transitions, the demographic transition is the most ad- 
vanced by far But a note of caution the hopeful trends discussed here 
are not inevitable If fertility rates were to remain constant in all countries 
at current levels, global population would double to n 8 billion people 
by 1050 The hopeful population projections reported earlier are based 
m part on past funding of international population programs, which 
could get either stronger or weaker depending on political decisions 
For starters the United States should work with others to ensure that 
the Cairo funding and other goals are met 
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Iransition 2 tree ot Mass Poverty 

Second human deve opment must transit on to a world that s free of 
mass poverty, where the prospects for widely shared prosperity are 
good Over much ot the world poverty contnbutcs to environmental 
decline — the poor o r ten have no choice but to lean too heavily on an 
eroding resource base (Environmental decline also contributes to 
poverty ) Enhanced development prospects will also promote peace, 
amelioration of social and ethnic tensions and good governance, all 
of which are necessarv for the transition to sustainability 

There is good news to report on the human development front Since 
19(50 life expectancy m developing regions has increased from forty 
six years to sixty four Child death rates have fallen by more than half 
Adult literacy rose from 48 percent m 1970 to 74 percent in 2000 Yet 
the bleak realities of poverty remain. Among the 4 5 billion people who 
live in developing countries half live m communities without basic 
sanitation, a quarter are without safe drinking water and adequate hous- 
ing, and a fifth are undernourished Almost 2 billion people lack mod 
era energy services For the 1 2 billion people who live on less than a 
dollar a day there can be no doubt that poverty is a brutal denial of 
their human rights 6 

On the policy front an impressive consensus has emerged around 
objectives The international development assistance community has 
coalesced around the goal of halving the incidence of absolute poverty 
by 201 5, and this goal and others dealing with health and education 
were endorsed by all governments in the Millennium Assembly of the 
United Nations 1 Eliminating large-scale poverty is not a crazy dream 
It could be accomplished in the lifetimes of today s young people But, 
as with population, a senous threat to achieving these goals is near 
miserly development assistance Low levels of international aid are 
compounded by unfair trade regimes that restrict developing countries 
trade access to the markets of rich nations and subsidize industrial 
agriculture against competition from developing countries, by tne 
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continuing burden ol nterc ational debt and by restrict ons on access 

0 technology Susta nab e develop nen requ res that aid debt manage- 
ment trade pnvate foreign nvestment and capital flows and access 
to technology all work together, not m conflict with one another as 
they often do today 

The countries that have reduced poverty greatly have been studied 
We know what it takes 8 1 wish to suggest a progression m terms of the 
means needed to realize the Millennium Development Goal of halving 
world poverty by 2015 1 will start at u hat I believe is a very naive and 
incomplete strategy and move toward a full more integrated, and po 
tentially successful strategy 

At the naive end of the spectrum, some observers merely stress over 
all economic growth as the solution We do indeed have to stress eco 
nomic growth and all the things that are necessary to achieve high 
levels of it in the poorer countries Peace the rule of law, minimum 
corruption, and a macroeconomic framework that encourages savings 
and attracts investments are all vital Liberia, for example, was once a 
country making steady progress but tl e violent conflicts raging there 
when I visited in 1994 and soil occurring today have set the country 
back by several decades 

Yet growth alone will never suffice Unaided, it tends to benefit those 
least m need of it further dividing societies socially and geographically 
The next step is to add social safety nets like welfare and unemployment 
payments or other supports Unfortunately many people think that 
growth plus social safety nets is an adequate strategy against poverty 

1 would put many U S policymakers m this camp 

The next level of sophistication would add the need for imestmenrs 
in small scale infrastructure reaching to the poor, such as the farm to- 
market roads I saw m Uganda and the small scale irrigation works I 
visited in Vietnam The fourth level would add very large investments 
m basic social services for the poor — in health in education, particularly 
for girls, and m family planning services Here bias against the poor 
must be overcome, including subsidizing higher education to the neglect 
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of primary education, and spending on urban hosp tals instead of clean 
water sanitation and control of communicable diseases which must 
include a major effort on HI V/AIDS 

The fifth level would add a concerted effort on sustainable livelihoods 
for the poor, empowering the poor with access to productive assets 
such as credit (including the microeredit programs that have been sue 
cessful m Bangladesh and elsewhere), land and clear title to it, training 
and upgrading skills, appropnate technology, and energy services Too 
often, credit rattonmgfavors large borrowers, agricultural programs 
favor large farmers apd ranchers, and the poor lack access to modem 
energy services Empowerment of the poor works best when it builds 
on the traditional knowledge of local communities 

The sixth level would add the need to sustain and regenerate the en 
vironmental resource base on which the poor depend Fully half of the 
world s jobs sail depend on fisheries, forests, and small scale agriculture 
Analysts have long stressed the need to avoid environmentally destruc 
ttve development projects more recently the focus has been on emn 
ronmental restoration 

The final level is the social and political empowerment of the poor, 
particularly women Political empowerment means integrating human 
rights with sustainable development, and it often means empowerment 
of local communities, which requires decentralization of much decision' 
making to the local level 

If one works up these levels of increasing sophistication, one finally 
gets to the proper development model It includes all the elements 
Given all that is required, a successful national antipoverty strategy is 
not going to fall into place accidentally or easily It must be the product 
of conscious political decisions taken at the highest levels, backed by 
substantial resources, earned forward with full participation of affected 
communities, and pursued with commitment for a sustained period 
To mount a successful national strategy to reduce poverty dramatically, 
a country must make that strategy one of its highest priorities and keep 
it there. The international community has a tremendous responsibility 
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to create the external enviro t (lor examp e regarding tair trade 
generous but tough minded aid and debt relief) that promotes such 
national strategies and helps them o succeed The OECD aid donors 
should open their markets to developing country exports, honor the 
goal set at the Rio Earth Summit of doubling their development assis- 
tance, and go much further with debt relief A responsible level of de- 
velopment assistance from the United States — mitially one that put us 
in the top half of the OECD as a percentage ot GDP — would move 
impressively in this direction 

Transition 3 Environmentally Benign Technologies 

The third transition is one m technology We urgently need a worldwide 
environmental revolution in technology — a rapid ecological modemi 
zanon of industry and agriculture The prescnption is straightforward 
but challenging the principal way to reduce pollution and resource 
consumption while achieving expected economic growth is to bring 
about a wholesale transformation in the technologies that today domi 
nate manufacturing energy, transportation, and agriculture Applying 
knowledge gained m the rapidly developing field of industrial ecology 
we should phase out the twentieth-century technologies that have con 
mbuted so abundantly to today s problems and invest ip twenty-first 
century technologies designed with eco-efficiency in mind The focus 
should be on dematenalizing” the economy through a new generation 
of environmentally benign technologies that sharply reduce the con 
sumption of natural resources and the generation of residual products 
per unit of economic output Capital mvestmem will shape the future, 
ard investment is all about technology choice ’ 

The good news here is that across a wide front technologies that 
would bring about a vast improvement are either available or soon can 
be From 1990 to 1998, when global oil and natural gas use grew at a 
rate of 2 percent annually, and coal consumption grew not at all, wind 
energy grew at an annual rate of 22 percent, and photovoltaics at 
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r 6 percent Denmark has banned coal and now gets is percent of b 
electricity from wind Germany is the world s leader in wind energy 
generation, with wind supp ymg 3 5 percent of German electricity to 
day and plans to go to 25 percent by 2025 Globally, wmd energy is al 
ready generating a tenth of the electricity of all nuclear power plants 
The growth of electricity from photovoltaic cells jumped to more than 
30 percent a year globally between 1998 and 2001, and several Euro- 
pean countries as well as Japan have subsidy programs to promote 
photovoltaic systems 11 (Electricity prices from photovoltaic systems 
are still several times normal rates, but the gap is closing ) Because en 
ergy is at the root of so many of our environmental ills, transformauon 
of the energy sector must rank as the highest priority 

In his book Eco Economy Lester Brown identifies eco-economy in 
dustries that he sees destined for large investments and rapid growth. 
Here are some on his list. 


Industry 
Wmd farm 
construction 


Wind turbine 
manufacturing 


Hydrogen 

generation 


Fuel cell 
manufacturing 


Description 

Wmd electric generation, including off-shore 
wind farms will grow rapidly over the next few 
decades, until wind is supplying most of the 
world s electricity 

Today the number of utility-scale wind turbines 
is measured in the thousands, but soon it will be 
measured in the millions, creating an enormous 
manufacturing opportunity 
As the transition from a carbon-based to a hydro 
gen based energy economy progresses, hydrogen 
generation will become a huge industry as hydro 
gen replaces coal and oil 
As fuel cells replace internal combustion engines 
in automobiles and begin generating power in 
buildings a huge market will evolve 
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tor many ol the bd on peop e jv ng n rura 
Third World common ties who lack e ectnc ty 
solar ce s w 11 be tl e best bet for e ectnfieation 
As people ti’-e of the traffic congestion and pollu 
tion associated w th the automobile cities in in- 
dustrial and developing countries alike will he 
turning to light rail to provide mobility 1 

In a similar exercise the World Resources Institute has identified a 
luster of environmentally critical technologies and called for their 
apid development- 

energy capture, including photovoltaics and wind 
energy storage and applications, including batteries, high temperature 
superconductors, hydrogen storage heat storage and fuel cells 
special energy end uses, including new technologies for superefficient 
vehicles and buildings 

improved agricultural techniques, including precision farming (which 
uses information technology to target inputs of fertilizers pesticides, 
and water) and alternative agriculture (which takes advantage of 
natural cycles, crop rotations, and integrated pest management) 
“lean” and “intelligent manufacturing systems, which rely heavily 
on information and control technologies to minimize waste 
separations processes in manufacturing, including new membrane 
systems, supercritical fluid extraction, and affinity separation, 
precision fabrication, including thin films and nanolithography and 
materials design and processing including new metals, polymeis, 
ceramics, and composites 13 

There are numerous public policy options to speed the technology 
volution adoption of a national environmental technology policy, a 
a change in the level and the pattern of R&D funding and cooperation 
nth the private sector, use of government purchasing power to promote 


o ar cel 
nan ufactu ring 

_ight rail 
onstruction 
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innovat ve techn logies new regu itory and tax ncentives tor invest 
ments in clean techno ogles and tor retirement of outmoded ones tech- 
nology forcing regulations and equipments, and new policies to trans- 
fer clean technology from count-y to country 14 (What we do not need 
are efforts to shift old technology to the developing world, such as 
C eneral Motors current p oduction of Buick Regals and Centurys in 
China ) The needed regulatory and economic incentives should include 
both a shift away from technology based standards (such as the require 
ment tor “best practicable control technology” in the Clean Water Act) 
toward standards that provide mcentiv es for continuous technological 
improvements as well as a shift to full cost pricing, where full environ 
mental costs are incorporated m prices These are major areas for policy 
improvement in the United States and elsewhere Every new investment 
should embody the best environmental technology available 

The process by which cuttmg-edge green technologies get introduced 
— green innovation — is now being studied by a group at the Massa 
chusetts Institute of Technology Earlv findings suggest the impor 
Lance of what the researchers call public entrepreneurship networks 
— informal partnerships of public agencies private companies, NGOs, 
and others that form around a particular objective One key finding 
the commitment of the top corporate management is indispensable 
when there are significant economic uncertainties, and there usually 
are 15 

In their book Cradle to Cradle, William McDonough and Michael 
Braungart carry the idea of environmental design further, seeing human 
industry as a force to be encouraged not restrained We see a world 
of abundance not limits In the midst of a great deal of talk about 
reducing the human ecological footprint we offer a different vision 
What if humans designed products and systems that celebrate an abun 
dance of human creativity, culture and productivity ? That are so m 
telhgent and safe, our species leaves an ecological footprint to delight 
in, not lament^ 

We would like to suggest a new design assignment. Instead of fine 
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tuning the existing destructive framework, why don t people and indus- 
tries set out to create the following 

Buildings that like trees, produce more energy than they consume 
and purify their own waste water 
Factones that produce effluents that are drinking water 
Products that when their useful life is over do not become useless 
waste but can be tossed onto the ground to decompose and become 
food for plants and animals and nutrients for soil or, alternately, that 
can return to industrial cycles to supply high quality raw materials 
for new products 

Billions, even tr Ilions, of dollars worth of materials accrued for hu- 
man and natural purposes each year 

Transportation that improves the quality of life while delivering 
goods and services 

A world of abundance, not one of limits pollution and waste 16 

In effect, McDonough and Braungart are challenging us to transform 
economic investment from a negative environmental force into a posi 
tive one — an exciting, challenging assignment for the new generation 

Transition 4 Environmentally Honest Prices 

The fourth transition is a transition m the public management of the 
economy and m the use of market forces It can be described at the 
level of traditional neoclassical economics and at a more far reaching 
nontraditional level of “ecological economics. In the neoclassical de 
scnption, we seek a market transition to a world in which market forces 
are harnessed to environmental ends, particularly by making prices 
reflect the full environmental costs My colleagues at Yale s environment 
school Manan Chertow and Daniel Esty have properly noted that “the 
triumph of market economics makes all the more clear the need for 
laws and rules to ensure that pollution harms do not go unaccounted 
for 17 The revolution in technology just discussed will not happen 
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un ess there is a paral e revo uti n n pr t. ng As d scussed in chapter 
6 fu 1 cost pnc ng is everywhere t waited day by the failure of 
governments to eliminate eimronmenta y perverse subsidies and to 
ensure that external environmental costs — including damages to pub- 
lic health, natural resources, and ecosystem services — are captured in 
market prices The corrective most needed now is environmen tall y 
honest pnces 

Environmental economists make a powerful case for full-cost pricing 
and have identified a variety of economic instruments that are available 
to move in this direction They advocate securing property rights to 
overcome the tragedy of the commons” problem, tradable emission 
permits pollution taxes user fees, shifting subsidies from environmen 
tally damaging activities to beneficial ones, and making polluters and 
others financially liable for the damages they cause 18 Traditional com 
mand and control” regulation, as well as outright bans, will soil be es- 
sential in various contexts, in part because many environmental assets, 
such as endangered species, cannot and should not be valued in dollars 
and cents The World Trade Organization can play a constructive role 
in this area by promoting negotiations to reduce perverse subsidies 
No shortage exists in techniques to “get the pnces right,” and doing so 
is fundamental to the transition to sustainability 

A great many other changes need to be made for our economic sys 
tem to properly value the environment One is reform of national in 
come and product accounts. Governments live or die by their success 
with GDP, so it is very important to measure it properly A National 
Academy of Sciences panel chaired by economist William Nordhaus 
offered an important corrective “The intuitive idea behind the desire 
to broaden the U S national accounts is straightforward- Natural re- 
sources such as petroleum, minerals, clean water, and fertile soils are 
assets of the economy in much the same way as are computers, homes, 
and trucks. An important part of the economic picture is therefore miss- 
ing if natural assets are omitted in creating the national balance sheet. 
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L kcwise consuming stocks ot valuab e subsoil assets such as fossil 
fue s or water or cutting first growth forests s ust as much a draw 
down on the national wealth as is consuming aboveground stocks of 
wheat cutting commercially managed forests, or driving a truck 
The panel concludes that developing a set of comprehensive non- 
market economic accounts is a high priority for the nation Developing 
nonmarket accounts to address such concerns as environmental impacts 
[and] the value of nonmarket natural resources would illuminate a 

wide variety of issues concerning the economic state of the nation 19 
Are we making progress in adopting these prescriptions to correct 
the market 2 Here we encounter something of a paradox On one hand 
we are m the midst of a sea change in the formulation of environmental 
policy there is definitely a major shift toward use of economic instru- 
ments and away from the older command and control approach The 
OECD has noted that “over the last decade, economic instruments 
have been playing a growing role m environmental policies of OECD 
countries In this context, a distinctive feature is the increasing role of 
environmentally related taxes All countries have introduced environ 
mental taxes to a varying extent The revenue from environmentally 
related taxes averages roughly 2% of GDP in Member Countnes 20 
One of the most hopeful developments is the tax shift idea adopted in 
Germany and other European nations Moving in four stages starting 
m 1999, Germany is shifting the tax burden from something one wants 
to encourage — work and the wages that result — to something one wants 
to discourage — energy consumption and the pollution that results 21 
The flowering of market-based approaches is an important and en 
couragmg development But, paradoxically we do not yet seem to be 
in the midst of a shift to full-cost environmentally honest prices Eco- 
nomic instruments such as those mentioned previously are increasingly 
being used, but mostly to achieve greater efficiency in environmental 
protection and not rigorously to get the prices right If environmentally 
honest prices were the goal, more emphasis would be given to subsidy 
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e imination stn t regu anon and t e account ng ot env ronroental 
costs, si h as t le e onom c \ alue ot the loss of ecosystems serv ces 
« hen wetlands are destr j ed 

Earlier I indicated that there was a more far reaching, less traditional 
path of economic rerorm It has been developed in part by the new 
school of ecological econom cs. Sustainable development in their 
view requires that natural capital be maintained irtact — that we live 
off nature s income and do not consume natural capital Herman Daly 
has explained what this means for management of renewable natural 
resources “First, that harvest rates should equal regeneration rates 
(sustained yield) Second, tha v, aste emission rates should equal the 
natural assimilative capacities of the ecosystems mto which the wastes 
are emitted Regenerative and assimilative capacities must be treated 
as natural capital, and failure to maintain these capacities must be treated 
as capital consumpuon and therefore no* sustainable 

And for sustainable use of nonrenewable resources Daly explains 
that use of nonrenewables requires that any inv estment m the exploita 
tion of a nonrenewable resource must be paired with a compensating 
investment m a renewable substitute (e g oil extraction paired with 
tree planting for wood alcohol) The idea is to divide the net receipts 
from the nonrenewable into an income component that can be consumed 
currently each year and a capital component that must be invested in 
the renewable substitute The division is made in such a way that the 
renewable will be yielding, by the end of the life of the nonrenewable, 
an annual sustainable yield equal to the income component of the non 
renewable receipts 24 

Ecological economists focus on the economy “throughput” — what 
we extract from the natural world to put through our economic system 
and what we return to the environment They are therefore always 
concerned about the scale of the human enterprise in relation to its en 
vironmental setting whether local or global And they tend to beheve 
that even full cost environmentally honest pricing will not get a society 
all the way to sustainable development Other policy measures are still 


THINS T ON TO SUSTA NAB L TY 



necessary o ensure that the rates of extraction of esources do not ex 
ceed regenerative capacities and to ensure that wastes do not exceed 
the environment s assimilative capacities 25 

Paul Hawken and Amory and Hunter Lovins have argued that tne 
fundamental economic shift we need requires a major reorientation of 
conventional thinking “Following Einstein s dictum that problems 
can t be solved within the mmd-set that created them, the first step to 
ward any comprehensive econom c and ecological change is to under 
stand the mental model that forms the basis of present economic thinking 
The mmd-set of the present capitalist system might be summarized as 
follows 

Economic progress can best occur in free market systems of produc- 
tion and distribution where reinvested profits make labor and capital 
increasingly productive 

Competitive advantage is gamed when bigger, more efficient plants 
manufacture more products for sale to expanding markets 
Growth in total output (GDP) maximizes human well being 
Any resource shortages that do occur will elicit the development of 
substitutes 

Concerns for a healthy environment are important but must be bal 
anced against the requirements of economic growth if a high standard 
of living is to be maintained 

Free enterprise and market forces will allocate people and resources 
to their highest and best uses ” 26 

Natural capitalism and the possibility of a new industrial system m 
their view, are based on “a very different mind set and set of values 
than conventional capitalism Its fundamental assumptions include the 
following 

The environment is not a minor factor of production but rather is 
an envelope containing provisioning and sustaining the entire 
economy 



l he lim ting factor to future economic development is the availability 
and functionality of natural capital in particular life supporting 
services that have no substitutes and currendy have no market value 
Misconceived or badly designed business systems, population growth, 
and wasteful patterns of consumption are the primary causes of the 
loss of natural capital and all three must be addressed to achieve a 
sustainable economy 

* Future economic progress can best take place in democratic, market 
based systems of production and distribution tn which all forms of 
capital are fully valued, including human, manufactured financial 
and natural capital 

One of the keys to the most beneficial employment of people, money 
and the environment is radical increases in resource productivity 
Human welfare is best served by improving the quality and flow of 
desired services delivered rather than by merely increasing the total 
dollar flow 

Economic and environmental sustainability depends on redressing 
global inequities of income and material well-being 
The best long-term environment for commerce is provided by true 
democratic systems of governance that are based on the needs of 
people rather than business 27 

Hawken and the Lovinses are proposing a fundamental transforma- 
tion m the way Americans and many others commonly think about the 
economy and the environment They are saymg, in essence, that it is 
time for a Declaration of Dependence — the economy s dependence 
on the environment 

Transition 5 Sustainable Consumption 

The fifth transition is a transition in consumption from unsustainable 
patterns to sustainable ones. Individual consumers and households can 
exercise enormous power m the marketplace and they can shift their 
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preferences with remarkable speed, as fashion fads and the unfortunate 
example of SUVs make p am. We must work for a new “sustainable 
living movement” — the rapid spread of consumers and households 
that are environmentally smart and socially aware Such a sustainable 
living movement may offer the best chance we have of achieving rapid 
change in many of the areas where it is needed A sustainable diet cam- 
paign could help transform agribusiness and the fishing industry _A 
consumer commitment to sustainable energy systems could force 
changes in energy production while helping protect climate and a com- 
mitment to toxic-free home and workplace environments could drive 
the chemical industry to new, safer products 

Even at levels of consumption that are high and growing, consumers 
can insist on at least two green things First, we can shift purchases to 
products and services where the making and the use of the product are 
carried out m an environmentally friendly way And, second, we can 
insist that provisions be made for the recycle and reuse of consumer 
products When the consumer is done with the telefvfeion fridge range 
or computer the manufac urer should take it back and see that it 
is reused recycled, or disposed of m ar environmentally responsible 
way At a more basic level we need a change in values that sees over 
consumption and waste as morally wro lg — I will say more about this 
in chapter 10 

There are hopeful signs in these areas Product certification green 
labeling, and product biographies have made a start M Notable develop 
ments include the Forest Stewardship Council s efforts promoting the 
certification and labeling of wood products as having been produced 
in sustainably managed forests and the Marine Stewardship Council s 
program certifying sustainable fishery practices Increasingly, consumers 
are voting green in the marketplace, and that is driving change A group 
of experts assembled by the Center for a New American Dream sees 
the emergence of an alternative m farmers markets worker coopera- 
tives, healthy communities, land use planning, socially responsible 
businesses, organic cotton, hybrid electric vehicles, barter networks, 
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ni r >-"nterpnbt tkx b t w k jrrnngenu.n simp e v ng, reduced 
it ev i nujft ng tnv r nmtntall} c n f ed wood and f sh, and a 
cultural rend ante t p Kir, w r> t ng dance and reconnection 
to wild places The new stem is being built from the local level up" 29 
Another hopefi 1 sign is the new Lgis’ation in Europe ana japan re- 
quiring that consumer durables be ret) cied borne of these laws require 
that the product be returned to the producer “crad e to cradle, all of 
which has the effect of encouraging the producer to think about reusing 
components and materials from the Outset The European Parliament 
has adopted laws obliging manufacturers to pay for the recycling of 
eleanca! appliances such as shavers, refrigerators, ard computers 30 
In 2002 Dell announced a voluntary program of computer recycling 
The consumer is responsible only for shipping charges to the nearest 
recycling center Ddl plans to recycle and reuse 98 percent of the ongi 
nal materials 31 

A report prepared m 2003 for a group of U S foundations the Envi 
ronmental Grantmakers Association encouraged investment m five 
areas to promo e sustainable consumption 

Increase consumer awareness and choice Grantmakers need to under 
wnte communications campaigns school curricula and other invest 
ments in cultural currency to raise awareness and engage citizens 
and consumers for this cause Consumers also need to understand 
how to buy environmentally friendly products, and how to signal 
to producers that a growing constituency of green consumers is on 
the move 

Promote innovative policies This grantmakmg approach involves 
increasing the political support for sustainability initiatives, possibly 
beginning with a focus on model policy initiatives at the local and 
state levels There are many new, innovative policies that can provide 
incentives, assess more accurate prices (tax policy) and eliminate 
subsidies of wasteful or unsustainable practices 
• Accelerate demand for green products Businesses governments, uri 
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versities and othe nst tut ons are major consumers oi goods and 
services rl s purcha ng power s a fundamental I eve f r change 
because suppl ers must 1 sten to tl v. r customers When b 11 o s 
of dollars — from governments universities ard companies — are 
redirected to sustainably harvested and produced products the mar 
ket responds and producers change their practices 
Demand corporate accountability One key lever for change focuses 
on emerging corporate campaigns and initiatives that spur companies 
to be accountable to their socially responsible investors and customers 
Consumer campaigns boycotts and shareholder advocacy are effective 
ways to influence corporate behavior because corporations want to 
protect their brand value and company reputation 
Encourage sustainable business practices NGOs governments and 
others can help companies green their products and services — 
through such means as mapping their environmental footprints re- 
thinking resource extraction use and recycling sustainable re-design 
of products and analysis of supply chains and their environmental 
impacts 32 

This is an excellent agenda It deserves support by consumers, bust 
nesses, and governments, not only foundations And by the way, we 
should not think of the sustainable consumption agenda as something 
relevant only for the rich countries of the OECD Asia now has more 
consumers with annual incomes exceeding seven thousand dollars than 
North America and Europe combined 

Transition 6 Knowledge and Learning 

The sixth transition is a transition in knowledge and learning Here the 
goals are to create the new knowledge that is needed for the transition to 
sustainability, ensure that every student who emerges from school is 
environmentally literate close the widening gap between science and 
the public and tram a new generation of environmental professionals 
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in their work, with the National Academj ot Sciences, \v llham Clark 
and Roberts Kates have called for a dran a tic strengthening of sustain 
ability science They call for “a capacity for long-term intelligent in 
vestment in the production of relevant knowledge know-how, and the 
use of both must be a component of any strategy for the transition to 
sustainability In short, this strategy must be one not just of thinking 
but also of doing Our explorations suggest that this strategy should 
include a spectrum of initiatives from curiosity driven research address 
ing fundamental processes of environmental and social change, to fo 
cused policy experiments designed to promote specific sustainability 
goals These goals deserve strong support in federal science funding 

The science-based analytical work of the Intergovernmental Panel 
on Climate Change has proven indispensable to climate negotiators 
and citizens alike A comparable large scale effort — the Millennium 
Ecosystem Assessment — is now under way seeking to provide a com- 
prehensive evaluation of the natural capital of the earth how it has 
changed, and at what cost 

Physicist Murray Gell-Mann has stressed the importance of general 
education He urges not just a transition in knowledge and understanding 
but “in dissemination of that knowledge and understanding Only 
if there is a higher degree of comprehension, among ordinary people 
as well as elite groups, of the complex issues facing humanity is there 
any hope of achieving sustainable quality ” 34 If we had invested gener 
ously in environmental education at all levels over the past three decades, 
we would not be m as dangerous a situation as we find ourselves m to- 
day A simple understanding of the impacts on climate change of various 
daily activities can cause people to act to reduce those impacts — as 
well as bring the issue of climate change into the political system The 
print media, television, and others who reach the general public have 
an obligation to make the global-scale threats come alive as they did 
with the domestic threats of the 1970s Otherwise they are not reporting 
the news 

With so many public issues today driven by science and technology 
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(or the rejection of them) a well-ordered democracy d ds much 
arger investments in scientific and environmental literacy The Roper 
opinion polling oiganizauon reported m 2002 that only a third of Amen 
can adults passed a simple quiz on environmental topics while only 12 
percent passed a quiz on basic energy knowledge 35 

A further dimension is professional training in environmental man 
agement Managing human interactions with the natural world, from 
levels local to global, demands extraordinary sophistication and high 
levels of expertise Many solutions to today s environmental challenges 
lie outside the established environmental sector Environmental ob 
jecoves now need to be incorporated into corporate planning, energy 
strategy, technology policy R&D funding, tax policy, international 
trade and finance, development assistance, and other matters that once 
seemed far removed While environmental dimensions can and should 
be introduced into business and other professional schools institutions 
a diverse as the Yale School of Forestry and Environmental Studies, 
the National University of Singapore, and the Tata Energy and Re- 
sources Institute m India have introduced special advanced degrees m 
professional environmental management to prepare young people for 
these challenges A bedrock assignment is to empower a new generation 
of leaders with the best possible education and training tor what they 
will face 

These six of the eight transitions are vital to the success of the effort 
to chart a new course in global environmental protection But they will 
not get far without strong and effective governmen action motivated 
by an aroused and active citizenry The needed transitions in governance 
and in public attitudes and motivation are taken up m the next two 
chapters 
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Taking "Good Governance” Seriously 



You know what good government is? Its the same old govern- 
ment m a helluva fright Heard m Canada 


The seventh transition must take place in institutions and governance 
The World Business Counal for Sustainable Development, a leading 
international group of major corporations, has sketched several lllus 
trative scenarios depicting different approaches to environmental gov 
ernance One they playfully call "FROG First Raise Our Growth. 
The FROG philosophy is to meet economic challenges first and worry 
about the environment later FROG is thus a business as-usual scenano 
leading to huge environmental costs FROG leads not just to a wrecked 
global ecosystem but to a wrecked global society as well It is a path 
to failure even in the eyes of the business-oriented WBCSD 1 

In the WBCSD s other two scenarios sustainability is successfully 
pursued, but the approaches are very different Under GEOpohty, 
people turn to governments to focus the market on environmental and 
social ends, and they rely heavily on intergovernmental institutions 
and treaties. GEOpohty is the world of international environmental 
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aw and globa environmental agreements Under JAZZ he r rd 
scenario, people and businesses create a world full of p ed vo un 
tary initiatives that are decentralized and improvisational, ike ja ll In 
the JAZZ world, information about business behavior is abundant ard 
good conduct is enforced by public opinion and consumer decisions 
Governments facilitate more than regulate environmental and consumer 
groups are very active, and businesses see strategic advantage in doing 
the right thing 

Employing this useful framework, we can saj. that the initial inter- 
national response to global challenges has tried to move the world from 
FROG to GEOpohty For reasons I reviewed in chapter 5 this move 
has not worked well Nations have not yet genuinely embraced GEO- 
polity, and where GEOpohty approaches have been used, they have 
been too weak to be successful 

Getting senous anout global environmental governance requires 
new action on two mutually supportive fronts pursuing a very different 
approach to GEOpohty, and tak_ng JAZZ to scale, enlarging it until it 
is a major part of the solution 

What does it mean to pursue GEOpohty differently' 1 As we saw in 
chapter 5, the current world of GEOpohty is a world that is designed 
to fail How can it be redesigned for success^ Basically two thmgs must 
happen First, we must alter the broad external” context — the setting 
— from which we expect impressive legal regimes to emerge and ir> 
which we expect them to be effectively implemented And second, “in- 
ternal to the GEOpohty process, we need very different international 
institutions, procedures, and core understandings International environ- 
mental law is failing today on the big issues, but it need not 

Regarding the external context of GEOpohty, most basic is the 
trarsition in governance to capable, accountable, and democratic govern- 
ments The United Nations Development Programme estimates that 
today about 65 percent of the world s people live in countries with 
multiparty electoral systems and that m of 147 countries surveyed had 
some or all of the elements of formal democracy 2 Progress on this 
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front is sine qua non. It can be aided bv development assistance focused 
on building capacities n gove t on figi ting corruption onpolmo] 
and civil rights and on elections and democratic reforms When I was 
at UlvDP, I saw over and over again die need for initiatives m fh<»s e 
areas By he time I left in 1999, we had over a third of our resources 
programmed to support good governance m developing countries, 
but we were able to meet only a small portion of the need 

Development progress m the poorer regions is essential for many 
reasons, but its relevance here is that GEOpolity will never succeed 
unless development is succeeding The only world that works is one 
m which the aspirations of poor people and poor nations for fairness 
and opportunity are being realized Developing country views in inter 
national negotiations on environment are powerfully shaped by their 
fear of the costs of environmental measures, their preoccupation with 
their own compelling economic and social challenges, and their distrust 
of the intentions and policies of the industrial countnes Sustained and 
sustainable human development, strongly supported by the international 
community, provides the only context m which the developing world 
has enough confidence, trust, and hope to ground the difficult measures 
needed to realize environmental objectives 

Beyond sharply improving overall development prospects, we need 
to bring both creativity and resources to the forging of “compacts” or 
‘bargains” between the rich countnes of the North and poorer countnes 
of the South 3 Under these arrangements, poorer countnes would take 
impressive steps to halt deforestation and biodiversity loss, for example, 
while nch countries provide financial, political, and other support for 
these efforts (which will often be politically difficult and risky) as well 
as for the poorer countnes development pnonties With a portfolio of 
over sixteen billion dollars, the Global Environmental Facility assists 
developing countnes in meeting international objectives, principally 
in climate and biodiversity protection, and can be thought of as a type 
of broad global compact 4 It should be supplemented by a flowenng 
of country-specific compacts, incorporating and Unking pnority goals 
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of ndustnal and developing countries I d scussed one type of such 
compacts, involving the protection of forests n chapter 2 To succeed 
these compacts must pur providing sustainable livelihoods for the poor 
at the heart of conservation planning 

Regarding arrangements internal to GEO polity, there must be 
new procedures, institutions, and understandings if GEOpohty is to 
do the job. Strengthening GEOpohty first requires international accep 
tance of certain fundamental, underlying principles Professionals in 
international environmental law have called for a binding covenant in- 
corporating basic international environmental law principles 5 The fol- 
lowing are among the most important 

Fundamental human right All human beings have a right to an environ- 
ment adequate for their health and well-being 
Common concern The global environment is a common concern of 
humanity 

Common but differentiated responsibilities In view of their different con 
tnbutions to global environmental degradation and their different 
capacities to support solutions, states have common but differentiated 
responsibilities 

Duty not to came environmental harm States have the responsibility to 
ensure that activities within their jurisdiction or control do not 
damage the environment of other states or of areas beyond the lim- 
its of national jurisdiction 

Integration In order to achieve sustainable development environmental 
protection shall constitute an integral part of the development pro 
cess and cannot be considered in isolation from it 
The polluter pays principle National authorities should promote the in- 
ternalization of environmental costs and the use of economic instru 
ments, t along into account the approach that the polluter should, 
in principle, bear the cost of pollution. 

The precautionary principle Where there are threats of serious or irre 
versible damage, lack of full scientific certainty shall not be used 
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as a reason for postponing cost effective measures to prevent env 
ronmental degradation 

Publ c panic pat on Env ronmental ssues are best handled with the 
participation of all concerned citizens, at the relevant level 
Right to development The right to development must be fulfilled so as 
to equitably meet developmental and environmental needs of pres 
ent and future generations. 

It is wo'-th noting that these are essentially the Rio Principles 
adopted informal!} at the Earth Summit more than a decade ago That 
legal scholars and others see the need to elevate them to the level of a 
binding agreement is yet another reflection of how much of what was 
agreed at the Rio Earth Summit has never been implemented Withm 
this framework the precautionary principle could not be more lm 
portant, given how rapidly potentially hazardous chemicals and tech 
nologies can be introduced and spread 

Today s GEOpolity approach can also be redesigned for success by 
insisting on new procedures for setting international requirements and 
on new institutions, including a World Environment Organization 
There are many innovative ways the decision-making process m 
GEOpolity can be improved As has happened with the Montreal Proto- 
col and the Stockholm Convention on Persistent Organic Pollutants 
the Conference of the Parties to a convention can be empowered to 
make certain types of regulatory decisions that would not need to be 
ratified as separate treaties, and decision-making procedures can be 
adopted whereby a rwo-thirds supermajority, a double majority (a ma 
jority of both industrial and developing countries), or even a mere 
majority of the COP members could make decisions binding for all 
Conceivably a COP could even delegate certain rulemaking or stan 
dard-setting powers to an expert body, provided there were safeguards 
ensuring broad public participation The COP would then limit itself 
to providing the general policy framework and providing a check against 
abuse of discretion much as Congress and the federal courts super 


TRANSIT ON TO SUSTA NAB LITY 


v se decision making in U S regu atory agencies Under al ol these 
arrangements enforcement procedures could be introduced whereby 
the COP, the treaty secretariat or an aggrieved party (government or 
nongovernment) can take a government before a court or some adju 
dicatory body to compel action 

The European Community/ European Union has seen a progression 
in which environmental policy has moved from being the separate 
province of each European country to being more common through* 
out Europe The extent of the change is reflected in a New York Times 
article of 2001 The European Commission plans to taxe eight countries 
to the European Court for not implementing water standards Bntam, 
Belgium, Spam and Luxembourg failed to meet the December 2000 
deadline for drinking water France Greece, Germany and Ireland 
failed to meet standards for waste water or bathing water 6 

There was a moment in 1989 when the world seemed ready to change 
Motivated primarily by concern over global warming, twenty-four 
countries — among them France Germany, Brazil, India, and japan — 
signed the Hague Declaration, which called for an international body 
that could make non unanimous decisions needed to protect the global 
environment 7 Forty countries eventually signed the declaration, but 
conspicuous by their absence were most of the permanent members of 
the U N Security Council — the United States, China, Russia, and Brit 
am So the Hague Declaration died an early death But this history 
does remind us that sometimes seemingly far-out ideas can quickly 
gather strength and prominence 

What may be the next s eps forward for GEOpohty ? Over the past 
decade the leaders of France Germany, and other countries have called 
for the creation of a World Environment Organization UNEP, as we 
have seen, is very far from that today It is strange to have a WHO, 
WTO, WIPO ILO and so on and not have a WEO If one were wnting 
on a clean slate — approaching afresh the question of what international 
regulatory organizations should be created — the case for a WEO would 
be among the very strongest Many of the arguments brought forth in 
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the 770s tor federalizing U S environmental law app y to tl e need for 
g obalizjng env onmenta protection man orld where pt llution knows 
nt boundaries and where trade deploy ment of techno ogy and invest 
ment Hows are mcreasmglv international Imagine what if nations had 
put as much energy into a VC LG as they have put mto the WTO ? 

There are several models of a VC EO ranging from quite modest to 
quite pow erful 8 In one model L N EP w ould become a larger and more 
independent entity by becoming a specialized agency” of the United 
Nations (WHO and FAO are prominent specialized agencies ) These 
steps would increase the stature of the agency enlarging its financial 
resources and providing tor a more efficient and effective structure for 
governance and leadership The next ratchet up would bring the various 
environmental treaties together under a WEO and the most ambitious 
idea would create a world environment agency entrusted with setting 
international standards and enforcing them against laggard countnes 
If we are to ever see a WEO it will probably be essential to start at 
the modest end of the spectrum and strengthen the new organization 
over time as the need arises and as trust and confidence build I would 
favor beginning with a new U N specialized agency that would mcor 
porate UNEP, reflect modern organizational concepts and initially do 
the following 

provide an international vehicle for national environmental ministers, 
much as WHO ts the focal point for health ministries around the 
world, 

promote international environmental law including new treaties, 
and provide a common secretariat and dispute resolution services 
for the various existing treaty regimes, 

serve as a global environmental watchdog, ombudsman, and catalyst 
provide global momtonng of conditions and trends, as well as foresight 
and early warning 

develop consensus around informal international goals and mobilize 
financing and laurch campaigns related to them, 
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assess and report on at onal and nternational perto man e and 
progress and 

coordinate and sponsor relevant scientific research 

Further, WEO would provide an international center of expertise 
on what works and what does not in environmental last policy and 
management Countries setting up environmental programs at national 
and regional levels could seek advice and assistance Information and 
data banks could be accessed by all Thanks to an outpoumg of scholar- 
ship, we now know much better the criteria for success n international 
environmental regimes Future efforts m global environmental gover 
nance will have to build on this knowledge pursue science based and 
data driven approaches to “smart regulation, and use market based 
mechanisms such as emissions trading, which has been successfully de 
ployed against acid ram and is now being used to protect climate 9 More 
focused agreements involving smaller numbers of parties should be 
one avenue of pursuit another should be agreements that address ex 
pliatly the need for technology transformation 

Having a well-funded World Environment Organization such as 
this would make a major difference and its mandate should be strength 
ened as experience is gained and responsible performance proven Insti 
rational development is also essential m another area We urgently 
need to devise new innovative arrangements associated with the United 
Nations where the environmental and social rules of the \oad for eco 
nomic globalization can be debated and devised and where the often 
conflicting objectives under the sustainable development umbrella can 
be brought together Current arrangements for addressing these issues 
are woefully inadequate 

Created after the Earth Summit in Rto, the U N s Commission on 
Sustainable Development was supposed to take up such issues but I 
saw in the United Nations that it had become little more than a talk 
shop Nor are the mega meetings of the United Nations up to the task 
The 2002 World Summit on Sustainable Development in Johannesburg 
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was a true sustainable development summit in the sense that advocates 
of all three dunerca ins of sustainable development the “triple bottom 

line of economy environment and society — were there under one 
roof arguing their cases raising reahssues and confronting those wi th 
different mterests and perspectives 10 it was not a social summit dealing 
only with poverty social exclusion and human rights It was not an 
economic and globalisation summit addressing only trade and invest 
ment, finance for development, and transfer of technology And it was 
not an environmental summit focusing only on large-scale bionc mi 
povenshment and pollution Johannesburg was instead a summit about 
the intersections of these issues, and it was as sprawling and unwieldy 
as the sustainable development concept itself But, because of this it 
accurately reflected the dynamics of these issues as they are in reality 
today Johannesburg revealed a world greatly di\ ided on key issues 
corporate accountability, globalization and the WTO trade and subsi 
dies, climate and energy, development priorities and aid and many 
others The summit debates raised the key issues in making economic 
globalization supportive of sustainable development but in the end 
delegates could only agree on platitudes and on-one-hand-on-the 
other-hand What my students and I saw at Johannesburg was that the 
mam interest of many governments there was damage limitation- 
avoiding anything that looks like a real commitment to which they 
would be held accountable, especially if it would cost money 

With more leadership, better preparation, and i more focused agenda, 
future efforts could resolve real-world issues of inevitable difficulty 
and complexity But today the United Nations lacks a forum for these 
negotiations. It is certainly not the Commission on Sustainable Develop 
ment or another mega-conference like Johannesburg Using modem 
organizational design concepts, it should be possible to create new and 
innovative arrangements associated with the United Nations to address 
these issues That is a good challenge for the new generation 

Most broadly, the international push for liberalized trade and invest 
ment flows should be complemented by equally concerted efforts on 
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the environmental and sooal fronts. Norms and rules of the road are 
needed to guide global zat on to protect and benefit poor countries 
and poor people, the environment v. otters, consumers, and investors. 
The WTO should be reformed to make it more open and broadly ac- 
countable, with different pnncip’es and procedures to guide us decisions 
An international polity should evolve and become as robust as the 
international economy While efforts to promote economic globalization 
proceed apace through the WTO and elsewhere pohcy makers should 
pursue, with equal determination reforms and institutions needed in 
the social and environmental areas 

Building a new GEOpohty also involves providing the public with 
access to the governance process, including access to the information 
needed for responsible participation n International environmental 
law is still far too dominated by the outmoded idea tnat onlv governments 
get to play Principle 10 of the Rio Declaration began to break with 
this orthodoxy Environmental issues are best handled with the partial 
pation of all concerned citizens. At the national lev d each lr dividual 

shall have appropriate access to information concerning the environ- 
ment and the opportunity to participate in the decision making pro- 

cesses Effective access to judicial and administrative proceedings 

shall be provided n 

Rio s Principle 10 focuses mostly on access at the national level but 
access at the international level is just as important Until citizens can 
have their *ay m international fora get the information they need sub 
nut petitions for action and complaints for noncomphance, participate 
in hearings and initiate judicial proceedings to enforce international 
law — all the things that are available in many countries at the national 
level international environmental law and policy will never have the 
dynamism it so badly needs Law professor David Hunter has called 
for an international administrative procedures treaty to set minimum 
norms on how intergovernmental organizations relate to citizens.' 5 

Environmental organizations and other N GOs have been indispens 
able to the development of the major international environmental 
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agreements 1 hey have brought issues to the tore bu It pub c support 
tor action, suggested treaty provisions and even offered draft language 
1 enjoyed an ana ysis of ozone protection by Reiner Grundmann He 
argues that, if you want an agreement as tough as the Montreal Protocol 
you will need both NGOs and scientists on your side, you ve got to 
fight doggedly for it, and you must outmaneuver the opposition 14 
Grundmann observes, I believe correctly that the Montreal Protocol 
battle was won because the proponents of action 

• defined the problem on their terms as a very ser ous cancer and other 
public health threats 

made the precautionary principle the decision rule, rather than 
the “wait-till-certamty” approach 

• were given a big boost by a major “ focusing event — the discovery 
or the ozone hole over Antarctica and 

had a better network and more hustle than the opposition 

Grundmann explains The US position for the international negoti 
anons was confirmed in the spring of 1987 Shordy before that, the 
anti regulation network, rallying within the Domestic Policy Council 
had sparked off a new controversy within die fedeial government. The 
Secretary of the Interior, Hodel apparently favored a personal protec 
non plan [that is sun screen and broad-bnmmed hats’] instead of inter 
national regulation The NRDC exploited this rumor by making it 
public, which backfired on Hodel and his allies In an article with the 
catchy headline Advice on Ozone May Be Wear Hats and Stand in 
the Shade The Wall Street Journal quoted Hodel as saying People 
who don t stand out in the sun — it doesn't affect them The attempt 
to redefine the situation as one of personal nsk ended m ridicule once 
it was made pubhc EPA administrator Lee Thomas confirmed the U S 
option of a 95 percent reduction m CFC production, which was sup 
ported hy the Secretary of State, Shultz Shultz appointed Richard 
Benedick as the State Department s Deputy Assistant Secretary for 
Environmental Health, and Natural Resource Issues, and as chief nego 
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tutor for the international talks. As thi episode shows tl e U S adopt *d 
ts leade rship role w lly mlly Beneath the governmental leve an active 
policy network influenced the course if act xn <. f t u. U S and a so of 
other countries. Apart from visible scientists such as Molina and Rowland 
the network consisted of quieter scientists acting as policy advisers 
(such as Bob Watson) people at N RDC (Da\ id Doniger) WRI (Alan 
Miller and Irving Mmtzer) die FPA (Steven Anderson James Hofmann, 
Steve Seidel) and o f course at UNEP They also had contacts across 
the Atlantic to their European colleagues This network spread vital 
pieces of information 2round the globe at a critical juncture of die inter 
national negotiation p rocess 1 5 

I was president of W RI at the time and from my pe-spectiv e G rand 
mann accurately describes how it happened It is interesting to contrast 
these circumstances with those that have plagued agreement on climate 
change Certainly one notable contrast is the failure to get the pre- 
cautionary principle as the decision rule for climate change 

MIT s environmental treaty authority, Lawrence Sussbnd argues 
for formal recognition of the role of nongovernmental interests He 
sees full fledged advisory and monitoring roles as indispensable Al- 
though important questions remain about how specific organizations 
and their representatives should be selected (in response to questions 
about accountability) these should not be used as an excuse to keep 
unofficials on the sidelines any longer 16 

Sussbnd also advocates an interesting and important mstitunonal 
innovation an Amnesty International for the global environment 17 
To be successful ui prepanng penodic reports on each nation s environ- 
mental performance, the effort would have to be well funded, mdepen 
dent of other organizations and totally committed to fearless but objec- 
tive reporting Such an effort could prove enormously valuable m 
galvanizing national and world opinion, especially on large-scale proj- 
ects of high environmental risk and would be a strong complement to 
the Environmental Sustainability Index and other efforts to measure 
country by-country progress toward sustainability 18 
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It these are t e types I things hat need to happen to take GEOpohty 
senousK what about the other path, JAZZ and taking JAZZ to scale 3 
hor mv money green J \ll is tl e most excitmg arena of ongoing 
action today Environmental groups consumer groups, and orh*r 
ISC Os private businesses state and local governments foundations, 
rehg ous organizations investois and others are behind a remarkable 
outpouring of lmtiat ves that are the most hopeful things happ ening 
today 

At the state and local levels initiatives are flourishing the smart 
growth movement sustainable cities state and local greenplans, state 
climate protect on initiatives innovative state regulatory approaches 
and green purchasing programs and environmental standards in build 
mg codes to mention some of the developments 19 Through th* Inter 
national Council for Local Environmental Initiatives about 140 local 
governments are now part of a Climate Protection Campaign to reduce 
greenhouse gas emissions 20 The Pew Climate Center has identified 
twenty-six separate state initiatives that address the challenge of climate 
change 21 Thi teen states now require electr c power utilities to include 
renewable energy as a portion of their business 

Chicago under Mayor Richard Daley has declared that it wants to 
be America s greenest city — and this time not by dumping green dye 
m the Chicago River on Saint Patrick s Day 22 In February 2003, seven 
states announced plans for a lawsuit to force the federal government 
to regulate carbon dioxide emissions from power plants, the latest in 
a senes of state and city legal actions challenging the Bush admmistra 
non s go slow approach to global climate change 23 

The product certification movement is an example of still another 
pathbreakmg phenomenon the rise of information-rich, nonregulatory 
governance even nongovernmental governance Forest certification 
is occurring with governments watching from the sidelines Political 
scientist Benjamin Cashore has called attention to this startling new 
phenomenon the emergence of domestic and transnational private 
governance systems that derive their policymaking authority not from 
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the state, but from the manipulation of global markets and attent on 
to customer preferences. From forests to fisheries to coffee to food pro- 
duction and even tour sm nongovernmental organizations have devel 
oped governance structures and social and environmentally focused 
rules concerning the production and sale of products and services 24 
In late -002 the Mitsubishi Corporation, one of the largest forestry 
companies in the world announced its commitment to third-party 
certification of its forestry operations using strict Forest Stewardship 
Council standards 

A long list of techniques — the U S Toxics Release Inventory and 
other “ri gh t to know disclosures third-party auditing, market creation 
by government entities and consumers, product boycotts and bad pub 
hcity — coupled with the Internet and an increasingly sophisticated 
international NGO community, can form powerful combinations as 
Mitsubishi learned when it tied to establish a salt-imnmg operation m 
whale-calving waters in Mexico. An unprecedented outpouring of oppo 
sinon from Mexican civil society, the Natural Resources Defense Council, 
and other environmental and consumer groups forced the industrial 
giant to withdraw m 2000 5 

Environmental groups, philanthropic foundations, and others — 
they are the real maestros of JAZZ, and their number, size and reach 
have grown dramatically in the past two decades The World Wildlife 
Fund for example, now has a 3,800-person staff and annual expenditures 
exceeding $340 million With other such international groups as the 
Nature Conservancy and Conservation International, they are seeking 
to protect ecoregions of unprecedented size 24 

In April 2001, hundreds of thousands of letters generated by environ- 
mental organizations paid off when agreement was reached to halt 
clear cut logging on 3 5 million forest acres in British Columbia until 
an ecologically sensitive management plan is developed The plan in- 
cludes setting aside a large swath of ancient rainforest as a sanctuary 
for the rare white spirit bear Consumer pressure was important m this 
campaign The environmental groups targeted U S companies that are 


TAKING “GOOD GOVERNANCE" SERIOUSLY 



the market tor m rsr Bm sh Co umfa a amber and companies like Home 
Dept t, Andersen L we s and ot itrs p edged to stop buying products 
from endangered forests 

NiGOs are growing stronger and more organized at the international 
level About tftirtv thousand N GOs are operating internationally today 
Timed to coincide w ith — and thus challenge — die elite annual meeting 
of the World Economics Forum in Davos Switzerland the zoo^ World 
Social Forum held in Porto Alegre Brazd attracted izo ooo social ac 
tivists from around the world when it met in January Key themes 
emerging from the discussions in Porto Alegm included the effects of 
economic globalization on the poor and the environment the human 
right to clean water for all and corporate accountability 

What may be most surprising and certainly heartening, is the amount 
of green JAZZ being played today bv businesses and investors There 
are now many examples 

* Seven large companies — DuPont Shell BP Amoco, and Alcan 
among them — have agreed to reduce thetr greenhouse gas emissions 
to 15 percent below their 1990 levels by 2010 28 Indeed, Alcoa is re 
ported to be on track to reduce its emissions 25 percent below 1990 
levels by 2010, and DuPont is on schedule to reduce emissions by 65 
percent by 2010 At least thirty-eight major corporations have adopted 
energy or emission reduction targets, and a baker s dozen of North 
American companies — including International Paper, MeadWest 
vaco, and Motorola — have joined the Chicago Climate Exchange 
with a commitment to reduce their greenhouse gas emissions by 4 
percent by 2006 29 

Eleven major companies- — DuPont, GM and IBM among them — 
have formed the Green Power Market Development Group and have 
committed to develop markets for a thousand megawatts of renewable 
energy over the next decade 30 

Home Depot, Lowe s, Andersen, and others have agreed to sell wood 
(to the degree that it is available) only from sustainably managed 
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forests certified b\ an independent group against rigorous criteria 
Unilever the argest p r oi fish in the wor d has agreed to the 

same regard ng fish products 

Today, more than $2 trillion reside tn socially and environmentally 
screened funds In October -.002, mbtitutional investors managing 
over $4 5 trillion in assets wrote the five hundred largest global com- 
panies asking for full disclosure of their emissions of climate-changing 
gases and their policies on global climate change 32 Shareholders, 
bond ranking agencies insurance companies, and state pension-fund 
managers are now coming to see the risks of in action on climate 
change meanwhile a quiet campaign is building to get the Securities 
and Exchange Commission to require more disclosure of company 
exposure to potential environmental costs 33 
Major corporations are now r on unely issuing sustainability reports* 
to stakeholders, scores of them following the rigorous practices rec- 
ommended by the Global Reporting Initiative for reporting their 
environmental and social impacts. 34 

We are thus far beyond the old days of environmentalism as pollution 
control compliance The environment is becoming more central to 
business strategic planning Companies are beginning to develop sustain- 
able enterprise strategies that are leading to profitable new processes 
and products 33 New partnerships between corporations and environ- 
mental NGOs are being forged Civil society organizations have played 
important roles m many of the corporate initiatives just presented 36 
How can we reinforce these positive developments and take JAZZ 
to scale- 5 Many things can be done JAZZ requires an infonnaaon-nch, 
wired environment, so Internet access and connectivity should be in 
creased internationally Initiatives like the U S Toxics Release Inventory 
and other government-mandated disclosures can ensure that the public 
gets new and accurate information Ecolabelmg should be improved, 
and systems should be built to provide product biographies covering 
the ful] life cycle of consumer goods Securing corporate reporting 
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through the Securities and Exchange Commission and the voluntary 
Global Reporting Initiative will help to encourage compliance and re 
sponsibiUty J M Os can build on their growing expertise n environ 
mental and consumer campaigns ichtev mg new levels of effectiveness 

Bevond information, governments can change their tax and other 
laws to encourage citizen group activity m JAZZ Government and 
private foundation spending can promote public private partnerships, 
and purchasing by governments and others can build markets for green 
products The media can provide highly visible recognition for faking 
the right steps Foundations can link other* lse isolated “sustainability 
actors” at the national and regional levels, as the AVINA foundation 
does in Latin America 

Last, each one of us can contribute to JAZZ every day We can dnve 
hybrid vehicles rather than SUVs (I love my Toyota Pnus), know the 
seafood on the menu, become active in environmental causes and organi 
nations, vote after checking with the League of Conservation Voters, 
and generally try to escape the enthrallment of utopian materialism 
In business customer-driven change occurs very rapidly The more 
that we consumers demand products that have less environmental lm 
pact, the faster change will occur 

Is there a link between GEOpohty and JAZZ ' 1 One reason we are 
hearing so much JAZZ especially from the business community, is be 
cause of all the classical music being played over in GEOpohty Hall 
And what is it when jazz and classical music are brought together ' 1 It s 
called FUSION, of course, and we are beginning to see it as well JAZZ 
and GEOpohty are not mutually exclusive, they can reinforce each 
other GEOpohty actions, proposed or actual, can stimulate JAZZ, and 
successful JAZZ can pave the way for further GEOpohty initiatives 
that create a framework where individual initiatives can flourish. 

Two useful FUSION ideas have come forward, and one has already 
achieved some success. The World Bank s vice president for Europe, 
J F Rischard, has proposed that the best way to address many global 
issues is through what he calls global issue networks. ’ 35 These would 
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be ad hoc sell starting groups with participants from crvil society orga- 
mzaoons, governments and businesses that would together produce 
norms, standards and policies needed to address particular issues 
These norms would be enforced by public scrutiny and other pressures, 
and could lead to implementation through national legislation Why 
not try out Rischard s proposal on the global nitrogen problem discussed 
m chapter 3? Another good project for a new generation 

The 2002 Johannesburg Summit pioneered a FUSION initiative — 
using a classic GEOpolity process, a U N mega-conference, to promote 
voluntary partnerships The summit encouraged what were called “type 
2 outcomes, public private and other partnership initiatives for sustain- 
able development- Hundreds of these individual initiatives were show 
cased at Johannesburg The United States highlighted numerous U S - 
based partnership initiatives, said to be worth $2 4 billion over se /eral 
years. (Because it offered so little else m the traditional “type 1” negoti- 
ations among governments, critics accused the United States of seek- 
ing to derail die main purpose of the meeting with “ype 2” agreements ) 
UNEP presented awards for the ten best partnerships, including ones 
involving Alcan for school-based recycling in Asia and the Americas 
and Shell for a gas exploration project in the Philippines The Umted 
States committed thirty-six million dollars over three years to help pro- 
tect Congo Basin forests- 39 

I would like to dose with an extraordinary example of JAZZ begin- 
ning to go to scale In August 2000, a group of leading scientists con- 
vened by the NGO Conservation International in Pasadena, California, 
endorsed a multibilhon dollar plan to focus conservation efforts on 
biodiversity hot spots 40 The basic idea pioneered by Norman Myers, 
is that twenty-five areas around the globe, representing only 1 4 percent 
of the earth s land, are home to 44 percent of all plants, 35 percent of 
nonfish vertebrates, and 60 percent of all terrestrial species 41 Hot spot 
advocates claim that the best investment for saving species is to protect 
these areas, most of which are threatened by development and other 
pressures About 40 percent of hot spot area is already in some protected 
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•narus, though these an. otten ttle me re than paper parks, Prommen 
among the hot spots are areas of Madagascar the Philippines, Indonesia, 
Braz 1 s Atlantic forest, the Caribbean India and Southeast Asia 

This attiactn e concept has now developed legs beyond the imaginings 
of even optimistic obser\ ers In August 2000 the ^orld Bank and the 
Global Environment Fac lity joined with Conservation International 
to launch a $150 million fund to protect hot spots And then the Moore 
Foundation in San Francisco announced that it was making the largest 
environmental grant m history — $261 million — to Cl to help launch 
the hot spot strategy All of which has ied even cautious observers to 
conclude that it just might work 

We can draw at least two important lessons from the hot spots autta 
tive One is to think big, even if you are a small NGO The other is 
that if you have a really good and promising idea hke saving half the 
world s species with investments that are relatively modest, the world 
might just respond Apathy 1$ a shield people use to protect themselves 
against despair and powerlessness It is not so much the product of 
indifference as inability When you empower people with the possibility 
of action cm the scale of the problem, things can happen 

The hot spots will not be saved, however, unless in a larger sense 
we save the world, too A world thrown into disarray ecologically and 
socially by global climate change will not farvor hot spot conservation 
The ecosystems services on which we depend will not be provided by 
1 4 percent of the land Every place, every locale, has its endemic popu 
lations of plants and animals, genetically suited to function m that 
place n Their loss is unconscionable, too. So while we give the hot spot 
initiative our fullest support we should not neglect the larger context 
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The Most Fundamental Transition 
of All 






We are Nature long have we teen absent but now 
we return Walt Whitman 

Confirm thy soul m self-control “America the 
Beautiful 

The most fundamental transition is the transition m culture and con 
aousness The change that is needed can be best put as follows in the 
twentieth century we were from Mars but m the twenty-first century 
we must be from Venus — caring, nurturing, and sustaining 

Paul Raskin and his colleagues in the Global Scenario Group have 
envisioned a future when these and other human values are realized 
“Here is a civilization of unprecedented freedom tolerance and decency 
The pursuit of meaningful and fulfilling lives is a universal right, the 
bonds of human solidarity have never been stronger and ecological 
sensibility infuses human values P referred lifestyles combine ma- 
enal sufficiency with qualitative fulfillment Conspicuous consump- 
tion and glitter are viewed as vulgar throwbacks to an earlier era The 


pursuit t i the we ed ite turns 10 the qual tv i ex stence ere 

ativuy ideas culture human re at onships and a harruon ous re a- 

uonship wit mature The econonv s nderstood as the means to 
these ends rather than an end m itself 1 A new consciousness such as 
this breaks w ith the anthropocentrism and contempocentnsm discussed 
in chapter 6 and embi aces a perspec ti ve on life and the world that prizes 
the two cen ral deas o'" environment'll ethics the protection for their 
own sake of the living communities that evolved here with us and our 
trusteeship of the earth s natural wealth and beauty for generations 
to come 

To realize such a future societies will have to free themselves from 
a variety of pernicious habits ot thought including the enchantment 
of limitless material expansion and what John Kenneth Galbraith has 
called the “highly contrived consumption of an infinite variety of goods 
and services” 2 On the subject of ruling ideas that contributed to our 
current predicament, none will be more difficult to erode than the undis- 
puted primacy of economic growth which historian J R McNeill has 
called “easily the most important idea of the twentieth century” 2 

Imagine a group of countries where citizens rank at the top among 
today s countries m terms of purchasing power, health, longevity, and 
educational attainment where income inequality between the top and 
the bottom of society is low and poverty virtually eliminated, and where 
fertility rates are at replacement levels or below and the challenge is 
not unemployment but deploying innovative technologies to remain 
competitive and increase the productivity of a shrinking labor force 
Should these countries not declare victory on the economic growth 
front and concentrate instead on protecting current standards of living 
(that's very different from resting on one s laurels in today s fast moving 
world) and on enjoying the nonmaterial things that peace economic 
security education, freedom and environmental quality make possible' 1 
Can a country make a decision that enough is enough 2 Or is our current 
system so geared to high economic growth that it is either up, up, and 
away or down, down, and out 2 I suspect that questions like these will 


'l T * IN SIT OH TO SUSTA NAB L1TY 



emerge ncreas ngly a. our century unfolds It is important for this d s- 
cuss on to beg n soon 

1 he Globa Scenario C roup believes that many scenarios of world 
economic, social and environmental conditions are possible, including 
scenarios where there are no fundamental changes in values But they 
favor a new sustainability scenario where society turns to non- 
material dimensions of fulfillment the quality of life, the quality of 
human solidarity and the quality of the earth Sustainability is the 
imperative that pushes the new agenda Desire for a rich quality of life 
strong human ties and a resonant connection to nature is the lure that 
pulls it toward the future 4 

The revolution Raskin and his colleagues see coming a quarter 
century away is primarily a revolution in attitudes and values Charles 
Reich far ahead of his time wrote of such a new consciousness in 1970 
in The Greening of America The new consciousness, Reich wrote, 
seeks restoranon of the non material elements of man s existence, the 
elements like the natural environment and the spiritual that were passed 
by in the rush of material development 5 Let us hope that Raskin and 
his colleagues in seeing these changes finally occurring a half-century 
after Reich wrote about them have given our species enough time to 
grow up It is doubtful that the planet can take much more of our heed 
less childhood 

The most sophisticated and participatory effort to date to frame 
values and principles for a sustainable future has been the effort to draft 
the Earth Charter Part of the unfinished business of the Rio Earth 
Summit the now final Earth Charter is an eloquent statement of the 
ethical principles needed to “bring forth a sustainable global society 
founded on respect for nature, universal human nghts, economic justice, 
and a culture of peace ” 6 By 2003 the Earth Charter had been endorsed 
by 723 organizations representing forty million people 

Paul Ehrhch has observed that our global civilization had better 
move rapidly to modify its cultural evolution and deal with its deteno 
rating environmental circumstances before it runs out of time 7 He 
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notes nat the pttcnruJi \ nso us \ t n s dent in great social 
movements that sex: et es lave already experienced sueh as the abol tion 
of slavery t e iv ght mvement and t ec lapse of comm nism 
and the Soviet empire 

Is it possible that we are seeing the birth of sometf mg new a 

change of eonscousntss- n the antiglobal /ation protests in the far 
reaching tnd unpiecedented initiatives being t ken by some private 
corporanons in the strength and vitality of civil society organizations 
m the growing advocacy ior sustainable consumption patterns, in the 
social movements of the landless and others m the developing world, 
in scientists speaking up vnd speaking out and in the outpouring of 
environmental initiatives by the religious community - 1 We must hope 
that the answer is yes for contrary to the conventional perspective, it 
is business as usual that is utopian, whereas creating a new consciousness 
is a pragmatic necessity 8 

In the end what can reliably be said about the prospect for humans 
and nature * 1 A pessimist might conclude that the drivers of deterioration 
are too powerful to counter that our economy is too dependent on un 
guided growth and laissez faire that our politics cannot accommodate 
long-term thinking, and that our society responds only to major crises 
and m this case the crises wdl come too late 

Weighed against this there are hopeful stgns and encouraging devel 
opments in each of the eight areas of transition Scientific understanding 
is greatly improved Population growth is slowing and the proportion 
of the world s people in poverty is being reduced Technologies that 
can bnng a vast environmental improvement in manufacturing, energy 
transportation, and agriculture are either available or dose at hand 
We are learning how to harness market forces for sustainability and 
major schemes for capping and trading the right to emit climate changing 
gases are emerging Int manorial environmental law has expanded 
and 16 ready for a new h se Environmental and other civil society 
organizations have develc ie 1 remarkable new capacities for leadership 
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and effectiveness Private bus nes.es env ronmental rgan zat ons 
and local governments the wor d ver re taking mpre s ve n natives 
often far ahead of Internationa^ agreements oil er go en atient nx{u re- 
ments Environment is emerging as a force in business strategic plan 
mng The JAZZ world is full of life and energy Europe at least is 
providing real leadership on f he pol cy front So despite the gras lty 
of our predicament the situation is tar from hopeless and some areas 
such as a green consumer movement and emissions trading to control 
greenhouse gases may be poised for takeoff Solutions — including the 
policy prescriptions and other actions needed to move fo-ward — 
abound We need but use them 

Helpful trends outside the environmental arena are becoming dis 
cernable Globalization of many descriptions is eroding sovereignty 
We are seeing the slow but steady emergence of a global civil society 
as like minded organizations in many countries come together The 
nation state, it has been said is too little for the big things and too big 
for the little things C localization is emerging with action shifting 
to local and global levels In manv places especially in Europe one 
can see psychological disinvestment in the nation state and the strength 
emng of local and global citizenship These trends should enhtnee 
prospects for international cooperation both official and unofficial v 

One thing is clear the needed changes will not simply happen Iso 
hidden hand is guiding technology or the economy toward sustainability 
The issues on the global environmental agenda are precisely the type 
of issues — long term chronic complex — where genuine farsighted 
leadership from elected officials is at a premium But we have not seen 
this leadership emerge and we nave waited long enough What we 
need now is an international movement of citizens and scientists one 
capable of dramatically advancing the political and personal actions 
needed nor the transition to sustainability We have had movements against 
slavery and many have participated m movements for civil nghts and 
agains apartheid and the Vietnam War 10 Environmentalists are often 
said to be part of the environmental movement We need a real one 
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It is time ior we U e peop e as citi^ms and a. consumers, to ta^s charge. 

E\ entua y loaders n the po it ca and business wor ds will see that 
it is power fn y in the r se f interest to promot the eight transitions. 
But the dear evidence to date is that absent some new force in die 
picture, they will be much too late m coming to this realization The 
best hope we have for this new force is a coalescing of a wide array of 
avic scientific environmental religious student and other or ganiz ations 
with enlightened business leaders concerned families and engaged 
communities networked together protesting, demanding action and 
accountability from governments and corporations, and taking steps 
as consumers and communities to realize sustainability m everyday life 

A new movement of consumer and households committed to sustainable 
living could dnve a world of change Young people will almost certainly 
be centrally involved m any movement for real change They always have 
been. New dreams are bom most easily when the world is seen with fresh 
eyes and confronted with impertinent questions The Internet is em 
powering young people in an unprecedented way — not just by access 
to information but by access to each other and to a wider world 

One goal should be to find the spark that can set off a period of rapid 
change like the flowering of the domestic environmental agenda in 
the early 1970s Part of the challenge is changing the perception of 
global-scale concerns so that they come alive with the immediacy and 
reality of our domestic cliallenges of the 1970s In the end, we need to 
trigger a response that m historical terms will come to be seen as revolu 
nonary — the Environmental Revolution of the twenty first century 
Only such a response is likely to avert huge and even catastrophic envi 
rorunental losses 

There is an important body of scholarly literature on political change 
m the Umted States Political scientists Frank Baumgartner and Bryan 
Jones m their book Agendas and Instability tn American Politics make 
the distinction between normal periods characterized by incremental 
change, when negative feedback stalls proposals for large changes, on 
one hand and on the other those special periods when proposals for 


change generate positive feedback and ma or diange sweeps through 
the system They write “Much recent literature, both scholarly and 
popular, has offered discouraging assessments of the ability of democratic 
institutions to deal with change This line of argument, summarized 
in the question Can the government govern 13 contends that democratic 
government m the United States (and elsewhere) is so plagued with 
lackluster Dohticians beholden to powerful interest groups that heroic 
policy actions have become impossible, at least in domestic affairs 
Other arguments blame the inability of die government to govern on 
the increasing complexities of modern society 

“We disagree profoundly with this straightjacket view of government 
Our primary thesis is that the American political system [has 
been] continually swept by policy change During quiet periods of 
policymaking, negative feedback dominates, pokey innovations seldom 
capture the imagination of many individuals, so change is slow or rare 
During periods of rapid change, positive feedback dominates, each ac- 
tion generates disproportionately large responses, so change accelerates 
Punctuated equilibrium, rather than stability and immobility charac- 
terizes the American political system ” 12 

Clearly, the global environment has been addressed incrementally 
in our politics whereas we want and need major change — a rapid shift 
to a new equilibrium Baumgartner and Jones analyze periods of major 
shifts in American politics and conclude that sweeping policy change 
happens when a major wave of new and previously apathetic citizens 
are attracted to an issue These newly activated participants almost all 
enter on one side of the issue They are motivated to alter the fray be- 
cause the issue has been redefined, with new dimensions added that 
the new participants find attractive and compelling A major event or 
“ensis can help redefine the issue and attract wide attention (Forced 
to guess, I would say that if an environmental crisis” of some type 
occurs, it is likely to have its origins in global climate change We must 
hope that a serious threat or preensis — such as the very real prospect 
of losing most of the coral reefs — will suffice in spurring action ) 
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When the percept in < fin ss,ut ssvsttmati a v a tered to engage 
a new and br radt-r j d m c perhaps bv a cr s s r major event, far 
re dung change be„ ^mes p. ,sible A iuw \ Kabulary or way of dis 
cursing the issue can help this along No group could be better suited 
to undertake such a redefinition md new articulation than the young 
people I see on campuses across the country I hope that they can lead 
n making the giand challenges of todav have the same immediacy as 
the local envirt omental thicars of the 1970s 

One dimension of this redefinition with potemnlly broad appeal is 
environmental restoration — freeing nsers restoring wetlands replant 
ing forests, recharging groundwaters, regenerating wastelands, reclaim 
mg urban brownfields, reintroducing species, removing invasives There 
is much to be done and whatever the pace of the transition to sus 
tamability much more damage will need to be corrected Wmle efforts 
to prevent future damage continue a new broad and decidedly posi 
tive aspect of our planetaiy stewardship is environmental restoration 13 
If we want to move forward, it is important to be clear about the 
barriers Can we pinpoint what has stymied real progress on the global 
environmental front ? Is the mam barrier simply the United States, 
which has dragged its feet on issue after issue since initially giving lead 
ership in protecting Earth s ozone shield? Or are we confronting a typi 
cal situation in politics where noneconomic goals need higher pnonty, 
more urgency, and some new policies and approaches' 1 Or is the prob 
lem deeply structural rooted fundamentally m our economic system and 
our international system of sovereign states ^ My conclusion reflected 
in the preceding chapters, is that it is all three This conclusion makes 
progress a senous challenge, but it also suggests a strategy forward 
An immediate pnonty should be to get the United States back into 
the game with Europe and Japan In the long run the United States be 
mg an outlier is not helping U S industry or the U S economy We are 
falling behind, for example, m environmental and energy technology 
— a big business — as well as new approaches to environmental protec 
don — both areas where the United States once had the lead More fun 


daraentaJly tl e world w 1 not get tar in this held without American 
eadership Not only are we Americans a b g source of problems (as 
with cl mate change) bu we are also essential to cooperative somtions 
(as with reversing resource deterioration in the developing world) 
The world needs a U mted States that leads by example and diplomacy, 
with generosity and compassion 

We should vigorously pursue the agenda for action reflected in the 
eight transitions — the eightio'd way I believe it is a fair conclusion 
that we know what we have to do, at least to a rough approximation 
The many initiatives discussed m chapters S and 9 should be pursued 
together Positive developments n one area can reinforce tnose in an 
other There will he no single solution — no magic bullet We cannot 
know now what will work best A revitalized GEOpolity, for example, 
might succeed without JAZZ or JAZZ might go to scale while 
GEOpolity sputters More likely they will reinforce each other 
The initiatives that are recommended to advance the eight transi 
tions do not fundamentally threaten the prevailing economic and inter 
national systems. Mostly they seek to make those systems succeed at 
their long-term purposes of furthering human welfare Deeper changes 
may be necessary one day but I suspect they will accrue over time and 
will be the result of a change in public values and aspirations 

A phenomenal expansion of economic activity is projected for the 
decades immediately ahead Down one path, this growth can protect, 
regenerate, and restore the environment It can provide sustainable 
livelihoods for the world s poor and lead o large improvements m 
quality of life for all There is still world enough and time to realize 
this future But it will not be won without a profound commitment to 
urgent action President John F Kennedy often told the story of the 
aged Marshal Lyautej of France debating with his gardener the wisdom 
of planting a certain tree 

“It will not bloom ” the gardener argued, “for decades 
“Then said the marshal, plant it this afternoon 
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Resources for Citizens 


With the assistance of Kelly Levin 2003 graduate of the Yale School of Forestrv 
and Environmental Studies and Heather Creech International Institute for Stts- 
tatnahle Development 

The immensity of global scale challenges, their seeming remoteness 
from evervday life, and the inaccessibility of the policy processes that 
address them make it hard for individuals to think that they can make 
a difference The good news is that Web based resources outstanding 
organizations and other levers make it possible today as never before 
for citizens to affect the outcome of global challenges * 

for example, globalization can in fact be played in reverse New York 
Times columnist Thomas Friedman has noted that globalization is 
shnnkmg the world, linking events here with those far away The great 
and legitimate fear of many as that the process is homogenizing and 
hollowing out local economies, communities, and cultures Yet today s 
technology is also empowering individuals to combine their forces m 

’'■Resources for Citizens is available on line with linkages to the Web-sites men 
aoned here at www redskyatmorning com 



unprt tdtmed ways nd t nk up w t thtrs seeking constructive 
changi ar jund r rid P< sit \e kxra c ant^t an go global spread 
mi, seeking o- 1 andusstn lg tst i uni ihe world s changing 
flu. bsggts threat to our cm 11 omru.nl is g’obal climate disruption, 
and the grta tst probk m u that onttx is Arienci s energy use and 
the polities that >. ndesgird it So, in terms of bottom up citizen driven 
action - the green J \7 i discussed 1 1 cha] ter 9- -there s no riper tar 
get than the b S tntrgy scent \nd indeed the energy-Uimate problem 
provides the best example available of How citizen initiative and local 
action ire beginning to address a global scale problem Most of the ex 
amples offered m chap ers j and 9 ot JAZZ n action have to do with 
energy and climate can imagine goals being set for renewable en 
ergy use and tor reductions m greenhouse gas emissions by businesses 
and universities, by commurunes and states, then by groups of states 
and national associations and organizations of many tvpes, all supported 
by worried insurers and institutional investors, to the point that local 
actions are indeed going to scale and changing the world This is not a 
distant vision it is a process that has alreadv begun m die United States 
We are not powerless to affect even the most remote and global chal 
lenges. This guide presents, briefly and incompletely some of the things 
that citizens can do to promote and further the eight transitions — the 
eightfold way — sketched in chapters 8 9 and 10 Even this limited 
agenda will strain the time and stretch He energies of most of us There 
is much to be done — and much that we can do 

Areas for Citizen Action 

Before turning to the eight transitions, let s take up the various ways 
that individuals can make an impact on global environmental challenges 
As voters The League of Conservation Voters (www lev org) is de- 
voted to evaluating the “greenness” of political candidates and to sup 
porting those with strong environmental credentials Their Environ 
mental Scorecard evaluates the votes and positions of elected officials 
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In add tion to the nationa leve League oi Conservation Voters are 
springing up at the state leve around the country and are increasingly 
becoming involved in state and oca *eve elect ons \otng itself shut 
the finale More important individuals can become involved in the 
political process — up to and including becoming candidates for elected 
posts There is good news here it is easier to oecome involved politi 
cally at local and state levels and as discussed m previous chapters, it 
is at these levels of government where the action is the most impressive 
today 

As investors This door is opening dramatically Numerous groups 
now provide information to investors on finding green companies and 
environmentally sc eened mutual funds Individuals can also get involved 
in the decisions of pension funds and other institutional investors On 
the cutting edge is a burgeoning movement of investors who are taking 
shareholder petitions and resolutions to annual meetings (Resources 
for green investing are presented under Transition 7, below ) 

As consumers The first stop here is the information published and 
available on line regarding the greening of household consumer pur- 
chases In addition, consumers can support eco labeling and product 
certification Eco labels range from those denoting sustainable forest 
products to those identifying energy saving technologies to those label- 
ing sustainable food choices Labeling schemes, such as fair trade la- 
beling have also been designed to promote sustainable development 
abroad In addition to everyday household products, larger purchases 
present greater opportunities to affect global environmental challenges 
Consumers can choose hybrids and other fuel efficient vehicles take 
green vacations and support ecotounsm, build green homes and green 
yards, create green office environments, participate in consumer boycotts, 
and more And, of course, we can opt for mass transit, bicycles, and 
other bfestyle changes Many good books address lifestyle issues, among 
them, Union of Concerned Scientists, The Consumers Guide to Effective 
Enwronmenzal Choices (New York Three Rivers Press, 1999, www ucsusa 
org/publication cfm ? pubhcanonID=i3o), Denis Hayes, The Official 
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txLrzh Day Gir de to Muttc H<pa (\*asi ngron & C Island Press, 
2000) Th let Ogi ( ed O Mad Daily Ways 10 Save the Plana 
(L >nd n Ti ink 5 uLis nj_ zoo ) ind ]u 1a B uterfiy Hi One Makes 
the Dt£e out tSan F ranusco Harper Collins 2002) (Additional re 
sources m sustainable consumption arc presented under Transition 5 
helot* } 

Asjafmh members Let staceit the polls show that women are more 
construed about environmental issues than men and young people 
mort than their parents Man\ businessmen have reported that they 
got educated tin the environment by their families 

As assouauon members Americans are a nation of joiners — we are 
members of a wide variety of voluntary associations. And these groups 
can take action m response to global environmental challenges How 
green is your high sclioo 1 college, or university ? Your church syna 
gogue or otner place of worship** Your gym or golf course** Your lodge 
or club Most of us don t w ant to be pests but the groups to which we 
belong can and should have energy and climate goals reduce their use 
of toxic chemicals participate in building markets for climate-friendly 
products and cutting edge green technologies and encourage their re 
gional and national counterparts to sponsor larger efforts 

As workers According to the Center for Small Business and the Envi 
ronment (www geociues com /aboutesbe) small businesses can be an 
ideal source of environmental soluuons because tney are local, non 
bureaucratic, creative flexible, independent and responsive to change 
By contrast, large businesses wield tremendous power, and if employees 
o f large companies can institute change, the ramifications w ill be large 
In addition to busmess owners and managers, farmers and union workers 
can play a vital role m shaping global environment* 1 change Farmers 
can adopt sustainable farming techniques, shift to organic farming and 
shade-grown crops, and set aside land for wildlife and regeneration The 
U S Farm Bill programs help guide farmers in green farming tech 
tuques For information and inspiration on the greening of business, 
see www GreenBiz.com or subscribe to Tomorrow (www environmental 
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-center com/magaz ne/tomorrow/ ndex) and Green@work (vww 
greenatworkraag com) See also Resources for Promoting Globa 
Business Principles and Best Practices at www csrwire com/directory 
What can your office do to counter climate change' 1 See Samantha Putt 
del Pino and Pankaj Bhatia. Working 9 to 5 on Climate Change An 
Office Guide,” World Resources Institute December 2002 (http // 
pdf wri org/wn_co2gmde pdf), and SafeClrmate for Business, 
www safechmate net. The Natural Step offers a framework for busi 
nesses to rethink their operations to become more sustainable, www 
naturalstep org The opportunities for an environmental career are 
also expanding The Environmental Careers Organization publishes 
The Complete Guide to Environmental Careers m the Twenty-first Century 
(Washington, D C Island Press, 1999) and has a useful Web-site, 
wwwecoorg See also the Bytes of Note columns by Thomas Pams 
in the April 1999 and May 2003 issues of Environment (Additional re- 
sources on the greening of business are presented under Transitions 3 
and 7, below ) 

As advocates of governmental policies and funding Although one can 
individually lobby elected officials on global environmental issues, the 
next best thing is to join, support, and participate in the many outstand 
ing nongovernmental organizations (NGOs) that “work the global- 
scale policy issues at local, state, national and international levels 
There is no substitute tor doing this Although most of us could not 
attend the meeting of the Conference of the Parties to the U N Frame 
work Convention on Climate Change when it convened in New Delhi 
in 2002, these meetings are attended by groups like the Natural Re 
sources Defense Council (www rrdc org), Environmental Defense 
(wwwenvironmentaldefense org/home cfm) World Resources Insti 
tute (www wri org), World Wildlife Fund (Www worldwildkfe org), 
Greenpeace (www greenpeace org), the World Conservation Union 
(IUCN) (www men org) the Sierra Club (www sierraclub.org) and 
many other NGOs Excellent directories of environmental organizations 
are available (see, for example, 2003 Conservation Directory [Washington, 


RESOURCES FOR CITIZENS 


DC Island tress. 200 jJ Je 4 Stand nger iheisnvt al Guidebook 
{Men t Park Call Environmental Fr intirrs. 002 and on-line three 
tones listed hek w) (1 nips range f om s mvervative to radical Mi im 
porum action-oriented coalition of environmental organizations is 
SaveOurF nvironment org (www saveourtnvirorrnent org) For a coali 
oon active on energv antf climate set Climate Action Network (wwv 
Uimatenetwork < rg) Nontradmonal environmental actors such as the 
National Religious Partnership io*- the Environment (www nrpe.org) 
Physicians for Social Responsibility (www psr org) and the United 
Nations Association for die United States of Amenca (www unansa org) 
should not be overlooked ( Additioml resources on membership, advo 
cacy and other groups are presented under Transition 7 below) 

As conservanonisis and tco developers Individuals can also join, sup- 
port, and engage in the activities of organizations that are working on 
the ground” at sites around die world rather than pressuring legislators 
to draft policies that would achieve comparable goals These oper 
ational” organizations are diverse m nature — ranging from land trusts 
devoted to saving ecologically viable land from development and degra 
dation (acting locally such as the Trust for Public Land, www tpl oig, 
and Land 1 rust Alliance, http //Ita org and internationally such as the 
Nature Conservancy, http //nature org), to organizations working on 
international biodiversity issues (such as World Wildlife Fund, www 
worldwildlife org, and Conservation International, www conservation 
org/xp/CIWEB/horoe) to groups focusing on development projects 
that stress sustainable livelihoods and environmental regeneration (such 
as CARE, www care org, and Oxfam www oxfam org uk) Many 
other U S and international groups support sustainable development 
initiatives in developing countries, among them the National Wildlife 
Federation (www nwf.org) and World Conservation Union (www men 
org) The Marine Conservation Biology Institute works to establish 
marine sanctuaries (www mebi org) 

As acansts You say you want a revolution* The eight transitions 
will not be made without activists Two books may be of special inter 
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esf on this sub ecL Iodd C I n Leu rs to a koun^Ac i ut (New ^ otk 
Basic Books, _QOj) and Randv Sl.aw The Act -ist Handbook A Prime 
(Berkley University of California Press, 2001) See also die discussion 
of “global action networks'* at wr gan ntt net- And see the resources 
under Transition 7 below 

As educators We are ail teachers — not only in our schools and other 
institutions of forma] education but also in our families among our 
friends and co workers and m our clubs and places of worship We 
can spread the news — both good and bad — about the global env iron 
ment and what can be done, and we can support educational programs 
in environmental studies and in science generally It is unlikely that 
someone who rejects the science supporting evolution is going to place 
much stock in the science of global climate change Excellent Web- 
based sources of general environmental news include Environmental 
News Network (www enn com). Environmental News Service (www 
ens-news com) Bonda Report (www bondareport com), and Planet 
Ark(wwwplanetark org) UN Wire (www unwire org) also provides 
exce’lent coverage of U N -related news including that pertaining to 
the environment Excellent access to international environmental mfor 
matron is provided by USD Linkages (www usd ca linkages) and Earth 
Trends (http //earthtrends wri.org) UNEP s Web-site (wwwunep oig) 
is extremely valuable, as is its magazine Our Planet (wwwourplanet 
com) 

Eight Steps to Sustainability 

Using the methods of citizen engagement just reviewed, individuals 
can do many things to promote each of the eight transitions to sustain- 
ability The organizations and Web-based resources presented here 
provide an abundance of information along with ideas for membership, 
financial support, and personal initiative (People s politics differ The 
resources presented were not selec ed with the idea that they would 
appeal to everyone Also the focus here is primarily U S Web based 


RESOLTKCES ion C T ZENS 



resturxes andi enumerjus md >trc*n exce lent resources ma ntained 

bv fedtra and Mate g w ni tents in general are not presented simply 
lor reasons t,/ length ' The m itetials Here supplement those cited in 
the Notes and recommended in for Further Readtng A Bookshelf 


1 transition i A Stable or Smaller V&oiid Population 

The Resource Clock of the International Development Research Centre 
has tracked the increase ot human population and decrease of arable 
land since 1987 when the first clock was installed m the front lobby of 
IDRC s Ottawa headquarters The clock also runs on line on the front 
page of IDRC s Web-stte at www idre ca 

People and the Planet at www peopleandplanet net, provides a 
global gateway to issues of family health as they relate to pressure on 
resources. The news service also covers feature articles and stories on 
population environment and development issues 

WEDO (Women s Environmental and Development Organization) 
is an international advocacy group that collaborates with policy-makers 
to empower women across the globe Individuals can check out www 
wedo.org to support their campaigns. Their eb-site is helpful in stay 
mg up-to-date with the challenges facing women s social and political 
empowerment today 

Women Watch a joint project between UNIFEM (wwwumfem.org) 
and the Interagency Network on Women and Gender Equality (www 
un org/womenwatch/ianwge) provides a wealth of information re- 
garding the empowerment of women Individuals can educate them 
selves about women-related events around the world, read relevant 
publications and data, and discover upcoming meetings on women s 
issues on the Women Watch Web-site, www un.org/womenwatch Infer 
matron on the Beijmg Platform for Action, the international agenda 
for women & empowerment, can be found at www un org/womenwatch/ 
daw/beijmg/platform/platr htm 
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Founded n 975 ChUPA (L-enier for JJeve opmen and Populanon 
Activities) provides services to null icms of women through partnerships 
with 138 organizations in forty countries CEDPA focuses on access 
to reproductive health and voluntary family planning and strengthens 
community organizations to support educate and empower women 
Visit www cedpa org for more information 

The Planned Parenthood Federation of America— International 
and Planned Parenthood Global Partners are the international arms 
of Planned Parenthood Federation of America the largest voluntary 
reproduc ive health care organization m the world Planned Parent 
hood provides access to family planning and safe abortion services 
and advocates tor improvements in reproductive health care In addi 
tion, Planned Parenthood has established contraceptive services and 
sex education programs throughout the world Individuals can visit 
www plannedparenthood org/global /about, sign up for newsletters, 
and receive action alerts on pressing issues related to reproductive 
health 

The Population Council (www popcouncil org) is an international 
not for profit institution that conducts research on three fronts bio 
medical social science and public health The council s research has 
been extremely successful in educating people about challenges related 
to reproductive health and population growth 

Population Action International (PAI) is a membership group that 
works to strengthen awareness and support for population and family 
planning programs It also does pathbreaking work on environment- 
population linkages and interactions. Individuals can get involved by 
becoming a member of their Action Network and can keep track of 
news and relevant information, participate m lobbying campaigns and 
more (www populationaction org) 

The Population Reference Bureau is a membership organization 
that provides authoritative data and analyses.on population trends and 
their implications, including publication of the annual If odd Population 



/ Ai/tr Sheet ww u prb r^,) h r a dirtxt rv >1 gu bal pt p anon infor 
mai n. ^ce www p< pnet orj_, ai d t r pt puiatK n health and environment 
inks vi it wtu pnpplaiKt rg 

1 he C enter lor Environment and Population a research center ad 
drew 4 . the t clarions amon? population resource consumption, and 
environmental impacts. 1 1 plaved a major role m producing theAAAS 
4th f on Papula un and the Em ironment (w ww cepnet org) 

Two United Nations urograms have proven themselves instrumental 
in tackli ig global population issues 

• UNfiPA (United Nations Population Fund set www unfp<± org) 
the largest international fund for reproductive health and population 
programs assists m family planning and m formulating reproductive 
heakli policies It is die lead U Nf organization for the implementation 
of the Programme of Action of the Cairo International Conference on 
Population and Development (wwwumpa org/icpd/summaryhtm) 

* UNIFEM (United Nations Development Fund for Women), the 
women s fund of the United Nations works to strengthen women $ 
organizations and networks leverage political and financial support 
for women and promote women s hum m rights among other activi 
ties Individuals can join national and local chapters of UNIFEM 
(wwwumfem org) 

AWID (Association for Women s Rights m Development) is an 
international membership organization linking those working to pro- 
mote women s empowerment sustainable development and women s 
human rights. Individuals can become members and participate in on 
line discussions, receive newsletters and create alliances with others 
working to further gender equality (www awid org/ index pi) 

Other lobby groups include Pathfinder International (www path 
find org) (which also provides family planning and reproductive health 
services internationally) and Population Connection (www population 
connection.org) Population Connection (formerly Zero Population 
Growth.) provides education kits and citizen lobby programs 
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Transition i free of Mass Poverty 

The annual Human Development Report includes a Human Development 
Index, a Gender related Index, a Gender Empowerment-Measure and 
a Human Poverty Index (http //hdr undp org) It also reports on 
progress toward meeting the poverty oriented Millennium Develop- 
ment Goals approved by the U N General Assembly On-line volunteers 
and contributions are possible through the United Nations Develop- 
ment Programme s (UNDP) NetAid Individuals can sign up for on 
line volunteering opportunities and receive a monthly newsletter 
(www netaid org) Poverty-oriented U N organizations like UNDP 
badly need stronger U S citizen support to secure their funding by 
Congress 

Regarding the Millennium Development Goals, www development 
goals org tracks MDG progress and initiatives In addition, the World 
Bank s PovertyNet provides resources and support for people working 
to understand and alleviate poverty worldwide (www worldbank 
org/poverty) 

An influential work on poverty and development, Development as Free 
dom (Oxford Oxford University Press, 1999), by Nobel Pnze-winmng 
economist Amaryta Sen, has developed a fancuonmg-capabikty-freedom 
framework, which addresses the challenges posed by poverty and in 
equality in a new light To join the Sen-Capability listserv and follow its 
applications to international development, see www usd org/ economics/ 
pov_sd/senIistserv asp 

The establishment of just and equitable trade regimes is an important 
component in the economic development of countries. To stay informed 
of the trade debates at the World Trade Organization, one can sign up 
for the weekly electronic newsletter Bridges (www ictsd org/weekly), 
published by the independent Geneva-based International Centre for 
Trade and Sustainable Development 

Many mdependent research organizations and think tanks focus on 
poverty alleviation, strengthening development assistance, the removal 
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t perverse subsidies, tl e pr mom n ol iair trade regimes and the need 
lor m vation in tec in ) ogv Am ng the e are the Center for Global 
Deve 'ipmem (www cgdcv org} rid Resources institute (wwwwti 
org) international Ins itute tor Sus a i liable Devel ipmcnt (wwwusd 
org) InternatK naS Institute for Environment and Development (www 
ned org). International I outm on C fobah/ation (wn, ifg org), Institute 
tor Agnculture and Trade Policy (www utp org) and Worldwatch In 
stitute (www worldwatcli org) 

A number of other groups w ork on the ground to develop appro 
priate technologies For example Enterprise Works (www enterpnse 
works org) provides an informational database of best practices for 
those wanting to support sustainable development projects m Africa, 
Asia and Latin America The organization also provides tools for 
micro-entrepreneurs to make business plans, improve crop yields, and 
increase profits m a sustainable manner 

Contributions to support the excellent work of UNICEF can be 
made through the U S Fund for UNICEF (www umcefusa org) Save 
the Children Ub (www savethechildren org) specifically addresses 
poverty in the South but also covers wider child poverty issues in rural 
America Individuals can join their action network, community sponsor 
ship programs, and other activities 

HORIZON International maintains a useful Web-site that presents 
peer-reviewed examples of successful sustainable development proj 
ects (www solutions site org) 

Oxfam International (www oxfam org) another major mtemattonal 
relief organization, provides not only grassroots support for poverty 
alleviation but also in-depth policy analyses and campaigns for fair 
trade, education for all, debt relief, and access to medians Individual 
can join a campaign, contribute to emergency relief programs, and be 
come a volunteer with their national Oxfam organization (located in the 
United States, Canada, United Kingdom, and several other countries) 

Much of the grassroots fieldwork in developing countries is carried 
out by faith-based organizations, which have been successful in prowl 
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ing basic health education and support programs tor entrepreneur 
sh p and community infrastructure Ind vidua s can inquire at oca] 
places of worship about how to best support their services by volunteer 
ing contributing financially, or providing used equipment Among 
many faith based groups are Bread for the World (wwwJbread org), 
Catholic Relief Services (wwwcatholicrelief org), Christian Children s 
Fund (www chnstianchildrensfund org), American Jewish World Ser- 
vice (www ajws org) Church World Service (www churchworldservice 
org), and World Vision (www worldvision org) 

InterAction is the largest alliance of U S -based N GOs working on 
poverty alleviation around the world Its more than 160 member organi- 
zations have programs in all developing countries (www interaction 
org) One of the most effective tools for fighting poverty is the pro- 
vision of small loans to the poor An important U S based effort to en- 
sure that micro credit is available to one hundred million of the world s 
poorest families is the Microcredit Summit Campaign (www micro 
creditsummit org), a project of the poverty advocacy group Results 
(http //results org) 

One World is a global network of organizations advocating sus 
tamable human development (www oneworld net) 

Transition 3 Environmentally Benign Technologies 

The Global Network of Environment and Technology (GNET), at 
www gnet org contains information on government environmental 
technology assistance programs, innovative technologies, markets, and 
other information relevant to environmentally benign technologies 
GNET s affiliates include Cool Companies (which focuses on energy- 
efficient technologies, www cool-companies org) TechKnow (which 
provides a database of environmental remediation technologies, 
www techknow org), and other companies working on the technology 
transition 

GreenBiz.com is another useful on lme resource providing information 
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to i ie envir nminn rtchno ngv communitv (www greenbiz com/ 
ndex cfm) Sustamab e A termtivcs Network (wwwhusta nable 
alternatives, ntt'v is available to business experts working in emerging 
markets The network is unique m its incus on exchange of know how, 
helping o secure the financing of cleaner technologies 

Inventors at the Rocky Mountain Institute (www rmi org) aredevel 
oping new design assignments even, a rv The institute has been rec 
ognszed for its innovative green building design and energy efficient 
and climate friendly technologies for the tw enrj -fir«t century and be 
yond See also the Web-sites deserbed by Amory Lovins m his letter 
to Business Week quoted in chapter ? 

Key multilateral groups include the United Nations Environment 
Programme s Production and Consumption Branch which maintains 
the Cleaner Production Web site (www unepie org/pc/cp), with train- 
ing packages on strategies policies* and p ocesses for greener produc 
non techniques. Also see UNEP s MAESTRO database at wwwunep 
or jp/maestroz 

The Greening of Industry Network facilitates discussion among 
cavil society, government and the private sector to speed progress on 
adopting sustainable industries Individuals can join the network and 
help GIN carry out us mission (www greemngofindustry org/ join/ 
membership cfirt) 

Rather than focusing on end-of-pipe pollution abatement techniques, 
the National Pollution Prevention Roundtable (www pz org), a mem 
bership organization, is devoted to source reduction 

An energy and climate audit for homes and businesses is described 
on these sites Safe Climate for Individuals (www safecltmate net/ 
individual php) and Safe Climate for Business (wwwsafechmate net/ 
busmess/mdex php) 

At BuildmgGreen com, individuals can s.gn up for the “Environ 
mental Budding News,” providing updates on green building develop- 
ments Visitors to this site can browse through information on more 
than i 700 green building products (www buddinggreen com) 
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Opportunities tor those seeking to adopt cutting-edge pest manage 
ment approaches are presented on the USDA Regional l esr Manage 
ment Centers Information System Web-site (www ipmcenters.org) 
An excellent source of information on leading edge environmental 
technologies and their commercial potential is Clean Edge (www clean 
edge com), and the intriguing design ideas of Bill McDonough and 
Michael Braungart discussed in chapter 8 are presented at www mbdc 
com 

Transition 4 Environmentally Honest Prices 

SuhsidyWatch has a mailing list of news stones and journal articles 
monitoring perverse subsidies (www nsd org/subsidywatch) 

Green Scissors is a campaign led by Friends of the Earth (www foe 
org) Taxpayers for Common Sense (www taxpayer net) and the U S 
Public Interest Research Group (www uspirg org) that works to put a 
stop to environmentally degrading and wasteful spending Their Web- 
site (www greenscissors org) allows individuals to sign up for their e 
bulletin and receive updates on how to take action on their campaigns 
Many of the independent research institutes mentioned previously 
also focus on eliminating perverse subsidies and internalizing external 
environmental costs Among those developing policy options are the 
Rocky Mountain Institute (www rmi org) the World Resources Institute 
(www wxi org), the International Institute for Sustainable Development 
(www usd org) and the Wuppertal Institute (www wuppennst org) 
At the multilateral level, the OECD Environment Directorate (www 
oecd org) is another important player m this field 
The U S Society for Ecological Economics (wwwussee org) ad 
dresses policy research, curriculum development, and citizen education 
It is a member of the International Society for Ecological Economics 
(www ecologicaleconomics org) and is open not only to academics but 
also to grassroots organizations and concerned individuals. 

Though it may be a personal challenge, it is possible, at least in some 
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respects, to pay tor the tu 1 cost ot one s lfesty e We can pay a part 
off the external environmental costs the next t me vt e take a plane A 
Climate T cket m 1 support “c imate protection pro,ects ” which re 
duce greenhouse gas emissions elsewhere \ lsit www chmatettcket com/ 
en/Kauf_en php for more information One can also invest m green 
tags which offset one s environmental damages such as those sold by 
the Bonneville Environmental Foundation (see www greentagsusa org/ 
GreenTags/ index cfm) 

Transition 5 Sustainable Consumption 

The Web-based resources to support this transition mav be more plenti 
ful than any other To focus on greening consumer purchases, good 
places to begin include the Center for a New American Dream (www 
newdream org) a leading organization devoted to helping Americans 
consume responsibly They provide extensive resources on lifestyle 
shifts including guides to how to buy green, parent m a consumer so 
ciety, and more The center also advocates for changes that support 
more sustainable consumption in government and business practices, 
and it has an Action Network Co-op America s Responsible Shopper 
allows consumers to make the green choice for buying clothing, personal 
care products housewares and other items Individuals can visit their 
Web-site (www responsibleshopper org) choose a product or company 
and make a decision based on its environmental ratings Co-op America 
also maintains Green Pages Online www greenpages.org Another valu- 
able point of departure is BuyGreen a guide to green products and ser 
vices, www buygreen com The Living Green" section of E- The Erm 
ronrnmtal Magazine is very useful (www emagazine com) Oneco labeling 
and product certification programs see The Consumers Union Guide 
to Environmental Labels,” www eco-labels org and the Environmental 
Law Institute 2003 report Harnessing Consumer Power, available 
at www elistore org/reports_detail asp ? ID=io84i A growing number 
of useful sites address green certification and labe mg For example: 



fish Marine Stewards! ip L-ounal msc.org, and Salmon Sale 

www salmcnsafe org 

• forest products Forest Stewardship Council www fecoax org 
energy Energy Star www energystar gov- renewables, www green e 
org; 

buildings U S G-een Building Council www usgbc org- 
tropical fruit* Ram Forest Alliance Certified, www rainforest alliance 
org/programs/cap/mdex html and 
fair trade TransFair, www transfatrusa org 

Consumers International (www consumersmternational org/home 
page asp) runs campaigns and programs on world trade, environmental 
issues, consumer education, and corporate social responsibility It works 
closely with the United Nations Environmental Programme on con 
sumption issues The United Nations Environment Programme s Pro 
ducuon and Consumption Branch manages an extensive sustainable 
consumption program (wwwuneptae org/pc/sustam) 

On a sustainable food supply, see www foodroutes.org to learn where 
food comes from The Find Good Food map will locate local farmers 
and food markets near you The United States Department of Agncul 
tore s organic seal (wwwams usda gov/nop/Consumers/Seal html) 
has now been introduced The Natural Resources Defense Counal s 
Web site lists stores and mail-order suppliers that sell organic foods 
(wwwnrdc org/health/farming/gorgdir asp) In addition its Web- 
site lists overharvested fish that should be avoided when making seafood 
choices (wwwnrdc org/wildhfe/fish/gwhichfi asp) Information on 
shade-grown or certified coffee is available at the Environmental De- 
fense site (www environmentaldefense org/more/iopd) 

Useful sites to consult on eco-tounsm include the International Eeo- 
tounsm Society (TIES) (www ecotounsm org) and Ecotravel com 
Online Magazine (www ecotravel com) 

On reducing energy consumption (and greenhouse gas emissions), 
the previously mentioned SafeClimate Web-sites provide useful guidance 
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on em ss ns reduct ons. 1 ravt tr can check their car pol ution at En- 
v r nmenta Defens Tadp pc I i y www environmentaldefense 
org/go/more and the greenly use gas tost ot the next p ane tnp can 
be calculated at http //choosechmatc org/ii\ mg A. database for state 
incentives for renewable energy install itmn is at www dsireusa org 
and renewable energy dealers and home power ideas can be found at 
www homepow er com The American Council for an Energy Efficient 
Economv ^www actee org) ohers a “Consume- Guide to Home Energy 
Savings as well as a Web-sitc that provides an environmental guide 
to cars and trades, www greenercars com Information on solar energy 
can be found tn Solai Today (www sohrtoday org) the Web site for 
the American Wind Energy Association is www awea org See also 
www eere energy gov 

There is much that can be done to conserve water at home An inter 
esting Web-site is www mouse org On reducing packaging wastes 
and impacts see Daniel ImhoflF “Thinking Outside of the Box, Whole 
Earth (Winter 2002) 9 and the Web-sites provided there 

Transition <3 Knowledge and Learning 

The important work of environmental education in our schools and 
more broadly is supported by the National Environmental Education 
and Training Foundanon www need org LE-Link (http //eelmk net) 
is a gateway to a full range of environmental education programs, 
products and services See also Thomas Parris “Bytes of Note on 
K— 12 education in the November 2002 issue of Environment 

The extraordinary efforts of the National Academies (Science, Engi 
neenng, and Medicine) to bring credible science into the policy process 
and public arena are reflected at www nas edu (click on Environmental 
Issues” or visit other areas of the site) At the international level envi 
ronmental science has always featured prominently in the work of the 
International Council for Science, wwwicsu org 

A group that has done innovative work on greening America s col 
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eges and un versities js Second Nature www secondnature org l he 
National Council for Science and the Environment (http //N CSEonlme 
org) is die leading group seeking to support stronger federal funding 
for environmental reseaich and better links among environmental sci 
ence, policy decisions and public understanding An excellent source 
of information on the science of sustainability is maintained by the 
Initiative on Science and Technology for Sustainability, http //sustsci 
harvard edu 

Almost all U S universities carry out significant scientific and policy 
research related to the environment, it is impossible to list them There 
are also many independent research centers whose work is highly rele- 
vant to policy concerns Several prominent organizations in the north- 
east, for example, are the Woods Hole Marine Biological Laboratory 
(and its Ecosystems Center) (www mbl edu), Woods Hole Oceano- 
graphic Institution (www whoi edu), Woods Hole Research Center 
(www whrc oig) Institute of Ecosystem Studies (www ecostudies org), 
Wildlife Conservation Society (http //wcs org), and New York Botani 
cal Garden (www nybg org), just to mention a few known to me 

Many of the leading organizations developing new knowledge and 
solutions for sustainability are members of one of the oldest and most 
respected environmental bodies, IUCN — The World Conservation 
Union (www iucn org) (IUCN maintains the Red List,” the global 
list of endangered species ) 

Multilateral agencies and N GOs have recently come together and 
created partnerships with researchers around the world to undertake 
the Millennium Ecosystem Assessment (www millennmmassessment 
org/en/mdex htm) This massive scientific endeavor is devoted to as 
sessmg the condition of the world s ecosystems comprehensively — 
including the pressures we axe placing on them, our dependency on 
their services and the gaps m our knowledge The assessment draws 
on the knowledge of local experts, natural and social scientists, govern- 
ment officials business leaders and academics 

The Web site www actionbioscience org contains science lessons 
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des gned for middle school high school, and undergraduate students 
Subjects range from biodivers ty and biotechnology to evolut on and 
the environment 

The World Resources Institute has with some success, championed 
the greening of U S business schools (see http //bell wri org and 
wwwbeyondgreypinstnpes org) 

For descriptions of what some American universities are doing in 
the area of professional training for environmental management and 
leadership, see www yale edu / env: ronment, www env duke edu, www 
snre umich edu, www esm ucsb edu, http //environmentalsciences 
Berkeley edu, and ww ksg harvard edu 

Transition 7 Taking Good Governance Seriously 

As developed in chapter 9, the governance transition has two main as 
pects transforming the way we do environmental governance at the 
international level ( GEOpohty ) and pushing bottom-up, voluntary 
initiatives to scale (green “JAZZ ) 

The best way by far for individuals to help promote the transfer 
manon of today s GEOpohty is to support and, wherever appropriate, 
join and contribute to those organizations that are working to make 
GEOpohty succeed Although not always recognized, the United Na 
tions is at the center of almost all of the mam environmental treaties 
and intergovernmental environmental organizations The success of 
global environmental governance is inseparably linked to the success 
of the United Nations The principal private U S group supporting 
the Umted Nations overall is the United Nations Association of the 
United States of America (www unausa.org) The Better World Cam 
paign (wwwJbetterworldfend org) has also become increasingly unpor 
tant in building public support and recognition for the United Nations 

The U N landscape is complicated, to say the least, but three parts 
of the Umted Nations deserve special attention and support The Umted 
Nations Environment Programme (www unep org) has been extraordi 
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nanly effective given s size and n che n the United Nati ns structure 
The principal env ronmental treaties have secretariats harare ncrcas 
ingly important among them the U N Framework Convention on Cli 
mate Change (www unfccc int), U N Convention on Biological Diver 
sity (www biodiv org) and U N Convention to Combat Desertification 
(wwwunccd mi/main php) The Commission on Sustainable Devel 
opment, part of the U N Economic and Social Council (www un org/ 
esa/su$tdev/csd/csdi2/csdi2 htm wwwuno g/esa/coordmation/ 
ecosoc) generates much useful information if httle action TheUmted 
Nations University (www las unu edu) also deserves recognition for 
its thoughtful work in this field 

Environmental governance at the international level is managed 
through the myriad of conventions and protocols negotiated, signed 
and ratified by countries The best way to follow these international 
negotiations is to read the Earth Negotiations Bulletin (www usd ca/ 
lmkages/vol22/enb222ie html) Considered the “Hansard of inter 
national development, the ENB publishes daily reports and analy 
sis when the parties and technical bodies meet to review progress on 
implementation 

Prominent among the many environmental NGOs based m North 
America working with (or against) governments and the United Na 
tions to make GEOpohty succeed are Environmental Defense (www 
environmentaldefense org), Natural Resources Defense Council 
(www nrdc org), World Resources Institute (www wri org), Environ 
mental Law Institute (www eh org), IUCN — The World Conservanon 
Union (www men org) Earth Action (www earthaction org), Inter 
national Institute for Sustainable Development (www usd org), Cen 
ter for International Environmental Law (www ciel org). World Wildlife 
Fund (www worldwildlife org), Sierra Club (www sierraclub org), 
Friends of the Earth (www foe org), Greenpeace (www greenpeace oig), 
and the National Wildlife Federation (wwwnwf org) 

A good entry point for a wide range of environmental concerns is 
Earth Day Network (www earthday org) Led by Denis Hayes, the 
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organiser oi he fir^t i-irt Dav ni/70 r e netw rk brings together 
five thousand groups* around the wor d that address env ronmentai and 
sus ainabthtv issues 

Some advocacv groups focus on particular issues such as the Ram 
forest Alliance (www rainforest all ance org) Oceana (tow oceana 
org) and Institute toi Agriculture and Trade Policy ^wwwiatp org) 
Think tanks and police research centers are growing stronger in this 
field Many are based at umv ersmes among those that are not are such 
diverse organizations as the WorldWatch Institute (www worldwatch 
org), World Business Council for Sustainable Development (www 
wbcsd ch) International Forum on Globalization (wwwifgorg), 
American Enterpnse Institute (www aei org) Resources for the Future 
(www rff org), Woods Hole Research Center (www whre org) Heinz 
Center (www heinzeenter org) World Resources Institute (www wn 
org), Union of Concerned Scientists (www uesusa org) Tellus Insti 
tute (www tellus.org), the Center for International Sustainable Devel 
opment Law (www cisdl org) International Institute for Environment 
and Development (www tied org) Carnegie Endowment for Inter 
national Peace (www ceip org) and Earth Policy Institute (www 
earth-policy org) The World W lldhfe Fund (www worldwildhfe 
org) and World Conservation Union (www men org) also address a 
wide range of GEOpohty issues 

A number of useful reports are prepared every year or two that offer 
different measures of progress toward sustainability They provide 
benchmarks against which government officials private corporations 
and even the public should be measured They include 

the Environmental Sustainability Index (includes twenty indicators on 
environmental sustainability, www ciesin Columbia edu/mdicators/ 
ESI), 

the Living Planet Index (includes indexes on animal species and eco 
system change wwwpanda.org/news_facts/pubhcations/general/ 
hvmgplanet/lpro2 cfm), 
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the ideological footprint (estimates consumption ot natural resources, 

www rpr ogress org) see also www e cofoot net; 

the Compass of Sustainability (provides a Sustamab e Development 

Index, www usd org/cgsdi /compass Htm), 

the Dashboard of Sustainability (provides a Policy Performance In 

dex, http //lisd ca/cgsdi/dashboard htm) and 

the Wellbeing Assessment/Barometer of Sustainability (measures 

human and ecosystem wellbeing together www mcn.org/mfo__and 

__news/press/wonback doc), see also Robert Prescott Allen The 

Wellbeing of Nations (Washington D C Island Press 2001) 

The JAZZ future is one in which individuals, NGOs, corporations 
cities, states, and associations of all varieties are initiating voluntary 
actions around the world to just do it,” not waning on Washington 
and the international agreement process Many of the ideas and lmtia 
ttves presented previously when discussing the sustainable technology 
and the sustainable consumption transitions are part of the growing 
JAZZ world 

As mentioned in chapter 9, NGOs are the real maestros of green 
JAZZ The Natural Resources Defense Council (wwwnrdc org) is 
working at the state level to get action on climate disruption, the Inter 
national Center for Local Environmental Initiatives (www lclei org) 
is domg the same at the city level and groups like Clean Air— Cool 
Planet (wwwcleanair coolplanet org) are working for action at both 
state and local levels from a regional perspective Environmental De 
fense (www environmentaldefense org) the Pew Climate Center (www 
pewclimate org), and World Resources Institute (wwwwn org) are 
effective in partnerships with the private sector Conservation Inter- 
national (www conservation.org/xp/CIWEB/home) the Nature Con 
servancy (http //nature org), and the World Wildlife Fund (www 
worldwildiife org) are cooperating with international agencies, de 
velopmg country governments, and NGOs m protecting threatened 
natural areas America s private foundation community has been active 
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in these NUU initiatives bee the Environmental Grant 

making Foundations directory at www envirorunentalgranrs.com. 

JAZZ depends very much on citizen access to information and to the 
Internet. WRI s Access Initiative (www accessmittaave org) and its Digt 
tal Dividend project (wwwcbgitaldividend org) address these two issues. 

Voluntary climate initiatives by individuals, organizations, and busi 
nesses are encouraged and supported by se\ eral initiatives- SafeClrmate 
for Business (www safechmate net), Climate Neutral Network (www 
climateneutrai com), the Pew Climate Center (wwwpewclimate.org), 
and die Chicago Climate Exchange (www chicagochmatex com) 
Other initiatives and groups advocating, encouraging, or support- 
ing the greening of business include Environmental Defense (www 
emvironmentaldefense org), the Rainforest Action Network (www ran 
org), Biogems Initiative (www savebiogems org), the Natural Reh 
gious Partnership for the Environment (www nrpe org) the Global 
Reporting Initiative (www globalreportmg org), die Coalition for En 
vironmentally Responsible Economies (www ceres org), INFORM 
(wwwanformmc org), die Greening of Industry Network (www green 
mgofindustry org), and Sustainable Busmess.com (http //sustainable 
business com), Greenpeace (www greenpeace com), and Corporate 
Watch (www corpwatch org) 

Many of the groups mentioned here support initiatives by local com 
mutinies Others working m this area include the Sustainable Commu 
nines Network (www sustainable org), Institute for Local Self-Reliance 
(www ilsr org), Local Government Commission (www lgc org), and 
E F Schumacher Society (www smallisbeautifiil org) 

Investors are now an important part of the world of green JAZZ 
Useful resources on environmentally responsible investing are avail 
able from the Investor Responsibility Research Center (wwwurrc org), 
Carbon Disclosure Project (www cdproject net), Clean Yield Group 
(www cleanyield com), Socially Responsible Investing (wwwenn com/ 
sn), Dow Jones Sustainability Indexes (www sustainability indexes 
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com) Social lnv t l-onira twww.soaalinvest.oig) and the Social 
Venture Network ( svn org) 

Republicans interested m promoting good environmental gover- 
nance can explore REP America (vw repamenca org) Those more 
Democratically inclined at present can look into MoveOn org (www 
moveon org) and the Campaign for America s Future (wwwourfature 
org) For social and political criticism that includes environmental is 
sues, see The Ecologist (www theecologist org), the Turning Point 
Project (www tumpomt org), Earth Island Journal (www earthisland 
org), Mother Jones (www motherjones com), The American Prospect 
(www prospect org), TomPaine com (www tompaine com) and Grist 
(www gnstmagazme com) 


Transition 8 Transition in Culture and Consciousness 

Among the good places to turn to think about new values and revitaliz- 
ing old ones are the National Religious Partnership for the Environment 
(wwwnrpe org) and Earth Charter Commission (www earthcharter 
org) The Tellus Institute (www tellus org) has also been thinking 
deeply about the values we need for the twenty-first century, and the 
Harvard Divinity School has sponsored a ten volume set of books on 
religions of the world and ecology,” published by Harvard University 
Press Each volume addresses a different world religion Apart from 
nature itself, inspiration for this transiuon is best found in novels, song, 
and poetry and in books like Thomas Berry s Great Work Our Way 
into the Future (New York Random House, 1999), which has a wonder- 
ful annotated bibliography 

But nature itself is best My wife and I were fishing last summer be- 
hind the barrier islands northeast of Charleston, South Carolina It 
was hot and humid as always in the summertime there, and the calm 
water was perfectly flat and glassy Several porpoises surfaced around 
our boat, breaking the stillness Nearby, two black skimmers began 
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weaving back, and forth cutt ng t e water surface with the r beaks. 
A hundred \ ards aw av a brown pelican % atched from ttop a post that 
marked a channel Oystercatchtrs gathered on the oyster banks ex 
posed bv the tide A great blue heron stood motionless peering into 
the shallow waters near the morsh grass Mullet were jumping not far 
from the great blue It was hard to kive but the tide was going out 
and soon there would be mudflats where we were We didn t catch any 
%h that day but it dido t matter not much invhow 
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AEC 

AIDS 

C 

CEQ 

CFCs 

Cl 

CO2 

COP 

DDT 

DOE 

ECOSOC 

EDSs 

EPA 

F 

FAQ 

FROG 


Atomic Energy Commission 
acquired immunodeficiency syndrome 
Celsius 

Council on Environmental Quality 
chlorofluorocarbons 
Conservation International 
carbon dioxide 

conference of the parties (to various treaties) 
dichlorodiphenyltnchloroethane (a persistent organo- 
chlonne pesticide) 

US Department of Energy 

United Nations Economic and Social Council 

endocrine disrupting substances 

U S Environmental Protection Agency 

Fahrenheit 

Food and Agriculture Organization 
First Raise Our Growth a business-as usual scenario 




■jolychlonnated biphenyls 
persistent organic pollutants 
parts per million 
photovoltaic 

research and development 

securities and Exchange Commission 

Scientists Institute for Public Information 

supersonic transport 

sport utility vehicles 

United Nations 

United Nations Development Programme 
United Nations Environment Programme 
ultraviolet-B radiation 
West Antarctic Ice Sheet 

World Business Counal for Sustainable Development 

World Environment Organization 

World Health Organization 

World Intellectual Property Organization 

World Resources Institute 

2002 United Nations World Summit on Sustainable 
Development 
World Trade Organization 

World Wide Fund for Nature/ World Wildlife Fund 
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